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ABSTRACT • , 

This General, Accounting Office (GAO) document is a 
sammary of a GAO report that discusses: . (%) the implications if tha 
United .States converts to the metric system of weights and measures; 
afc-nd (2) the conversion experiences of other. countries. Topics covered 
include national policy, impact on industry and the public, benefits, 
advantages, disadvantages, and costs./The overall conclusions and 
recommendations are given. (HP) / 
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Executive Summary 



THIS ■ DOCUMENT HAS BEEN REPRO- 
DUCED EXACTLY AS RECEIVED FROM 
THE PERSON OR ORGANIZATION OR IGIN- 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESpSARilY REPRE- 
SENT OF FICIAL NATIONAL INSTITUTE OF 
EDUCATION POSITION OR POLICY 



Whether the Naticui's measurement systfem 
should be charijged. is a question stiH un- y 
resolved. GAO^hlas. look/ed into the. subject' // 
of metrication --conversion to the metric 
system of fneasupement. This ..report pro- > ^ ; 
vides the Congress/ '^the. Administration, the . 
newly formed U.S. Metric Boatd, and in * 
turn all Americans^'Jwith, a better under- 
standing of the. Issues involved. 
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-To the President of the Senate and the . 
Speaker of the House of Representatives 

This report discloses the implications if the United 
States converts to the metric system of weights and mea- 
sures. Also, it discusses the conversion experiences of 
Other countries. 

„-'We made our review pursuant to the Budget and Account- 
'in'^ Act,. 1921 (.31 U.S.C. 53). 

- "'We are sending copies of this report to the Chairman 
ojf tbfe.O.S. Metric Board; Director, Office of Management 
and^^udget; the Secretaries of Commerce, Transportaftion, 
Treasury, and Health, Education, and Welfare; othei Federal 
and SJb arte government officials; and officials of associa- 
tions^ and private companies. 




Comptroller General 
of the United States 



Comptroller general's 

REPORT TO the' CONGRESS 



GETTING A BETTER UNDERSTANDING 
OP THE METRIC SYSTEM — 
IMPLICATIONS IF ADOPTED BY 
THE UNITED STATES 



DIGEST ; 

THERE IS A LOT INVOLVED IN/A-GHANGE / 

^ 7 ——T-r——. / / 

With the exception of t,he United States and a 
few small - countr ie's , the rest of the world has 
adopted or is in the 'process of adopting the 
metric system. So. why shoulda' t we, as a ^ 
Nation, join the /est of the world in adopting^ 
this logical measurement system? Sounds rea- 
sonable. B^fer is it? Let's, take a look at 
what is involved. 



Metrication is much more than simply learning ' 
and using^'the metric system; related ramifica- 
trons include , ' 

- -^-determining, the best time to corivett in 
.ord;er to minimize costs; . ' 

— agreeing on^ metr ic sizes ; 

. — idesigning^ producing anc3,/buildrng in metric 
dimensions; /. 

■ ' ' ' /\ ^ • - 

— training personnel m.'met^c; 

•--pbta ining me tr ic s^i^pplies ; 

/. ■ 

— Changing laws> regula'tions , ordinances, arid 
. ^ codes to accbmmddate the metric system; 

. ' ■ / '". ./ ■ ' . 

. 7- informing customer's about metric products; 

and , ^^^^.4.^ ' ■ • 

— remaining-contpe^tive in the marketplace. 

Conver tirig^ to the me tr^ic^^^j^a^ . 
• mean thii^'kihg , hearing, a^^^^^eing ' thi^n 
ih Metrics — such^as distances^ in t^rms^r' 
meter^Sr/volume in terms of liters, weight in 
terra's ^0f grams, and^ temperature's in Celsius. 




* TaarShiwt. Upon removal, the report 
f CQy«r date should be^ noted hereon. 
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repair automobiles and' other products; new 
sizes for beverages / food/ and clothing; hew 
recipes in the kitchen; and re\*ised educational 
miaterials. Of course, it does not mean that 
all sizesy distances/ and weights actually 
would change (although a great many would); but 
the terminology and numbers used to express 
them would. The change -would ^not necessarily 
be sudden and complete. 

Metrication would affect Americans at work/ . > 
in school/ at home/ in shopping/ and in their 
leisure activities. Every organization/ firm/ 
industry/ and level of government would^feel 
its impact.' The impact would -surprise many 
America'ns and affect them all in many and^ 
varied ways. No, country with an economy and 
population anywhere near the size , of .the United 
States has. converted to the-lnetric system. 

A DECISION HAS NOT- BEEN MADE / 

Many believe, a decision has already been made 
to adopt the metric system in the United States 
In fact many think, conversion is mandatory/ 
especially small businesses* anfi the general 
public. Responses to GAO's questionnaires 
phbwed that 42 percent of the small businesses 
and 30 percent of the buii-ding and construction 
associations/ and 23 percent of the people 
contacted in a public opinio^ poll conducted 
for GAO/ believed conversion to the metric sys- 
tem is mandatory-j Less than 20^- percent '(cnew . 
what the national policy is. The passage of . 
the Metr ic Conversion .Act of. 1975 / with its 
provisioJi of establishing a 'U.S. Metric Board/ " 
is cited by many as teing an of figlal^ national 
conimitment. Just the name of the act "Connotes 
conversion.* Desp^ite opinions and statements y 
to the contrary/ it is not the current.United 
States policy to convert from the present cus- 
tomary system to the metric systiem. 

■ ^- ^ ■ / ' ■ • , ' 

The 1975 Act and its legislative bistory shoW 

the national policy is not to prefer one system 
over the othex but to provide for either tg - ^ 
be predominant on the basis of the voluntary 
^ actions of those affectej . ~ ^~ . . 

The Metric Board's responsibility under the 
act is tb devise and carry out a broad program 



of planning, coordination, and public education 
consistent with other national policy, and inter 
estSr with the ^im of -IrapleTnenting the- policy 
set^ forth in- the -^ct It' is to serve as a ' 
focal point for voluntary coriversions to the 
metric system. The Bpard is not to' advoca.te 
metrication but is ^o assist various sectors 
when, and if, they choose to convert^ At ^ thfe 
time this report went to print, the Board had 
not become fully operational. ^ ' \. 

THE INEVITABiLITY SYbJDROME 

There is insufficient evidence to support or 
r.efute the belief by some that conversion to 
the metric system by 'the United States is 
inevitable. 

'■*•■'* 

A majdr-ity of the large and small, businesses 
and building and construction associations 
responding to GAO's questionnaires believe 
conversion to the metric system is inevitable . 
for their industries. Also, a majority of. 
State governments "l^eiifeve metrication is 
inevitable for themselves. ' * • 

These belief s , as ;much as any peraelved bene- 
fit, h^ve been a principal impetus)' for conver-:^ 
sion 'activity in the United /Statas^. However, 
as more people believe in inevitTOility ^ and - 
convert because of this' belief , conversion to 
the metric "'System accelerates. /. : , 

Several.f actors and beliefs have contributed 
to this inevitability syndrome including: 

— Passage of the Metric Conversion Act of 1975 
'and its major provision for a U.S. Metric- 
Board. The -n^me of the act connotes conver- 
sion^ 

— Actions takeh by some Federal agencies , suc^ 
as the 'Federal Highway. Administration Which 
attempted to^ require conversion of highway, 
signs, the .National Weather Service^ s plari^ 
to. use the ^metric systent f^r weather report- 
ing, and th^ suggestion by the Department * 
'of Agriculture to convert meat and poultry 
labels. 




— Tlje. decision to convert b'y some of the 

"giants" of industry and the effect on 'cus- 
tomers and suppliers. , 

—The 1^71 National Bureau of Standards report ' 
• whichv^tated that there was ho question that 
the United States should convert within a 10- 
year period. 

— l^roposed legislation in the early 197Cfs which 
. called foB a predominantly metric America with 
id yeajrs. / ,^ 

.Tr:-Pab^^^W metric projects and activi- 

I^j^^y^n^^ of metric infbrma- 

/f'tp^n\ari^ charts. * ■ 

/-^i?!^ increase in metric- instruction in school 
^''^T^grams thi^oughobt the country with maTiy 
^1 ' y letting ^target dates — 1980 for 13 States-- 
^ ^ when their school systems are to be teaching 
' the. metric system as the predominant system. 

-VOtUNTARY CONVERSION 

^■' ■ *' ■ / . ■> i ■ ■ 

,The United States has a. policy of allowing .- 

f or^v<51untary conversion — a choice; of con-:y ' 

verging or hot. converting. This has jbeen 

. -----mke policy since 1866 .when the metric sys- ^ 

tem was authorized. During the inter|vening 

yearSf use of the metric system has increased 

somewhat. . ' 

The Metric Conversion Act of 1975 provides 
for a continuation of- the existing voluntary 
policy^, but the current policy has, been mis--- 
interpreted, and within this context, attempts 
have /been made to convert to the metric sysr^ 
tern. It wouJ.d seem that as a minimum, before 
voluntarily deciding to convert, there shoulfl 
be ' > 



.--a clear understandfing of the policy, 

'--knowledge of the costs and benefits in- 
volved , - 

—an assessment of the impact on the sectot 
involved and any related sectors, and ^ 

--a determination of the impact tn consumers*: 
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Any attempts to arbitrarily increase 
metrication activity could ser iously'undef- - * 
mine e:xisting policy and lead to unneces-sa.ry 
metr icationr. ^Due-ncare, therefore, must be 

exercised in car^yihg outvthe policy,; 

.1 ■ ■ ■ ' 

. SUPPORT/OPPOS ITION AND 
• OVERALL ADVANTAG ES/DISADVANTAGES 

Responses 'to the questionnai^res sent out by* 
GAO showed that thie strongest support for i" 
converting to the. metr ic .system* came from ' 
State education cfficials, State government 
official^, and the Fortune 500 industrial 
companies. Building and construction asso- 
ciations supported conversion but hot as 
widely as the above groups. Sma^l busi- 
nesses were divided in their opinion but 
more were opposed. to metrication than sup- 
ported it. The public opinion poll conducted 
for GAO showed most people in opposition to 
metrication.. ^ . 

' ' . ' 

The respondents' support for conversion is not 
based entirely on the belief that they will 
gain softie advantage from converting. in all 
cases more supported conversion than :^aw ad- 
vantages for themselves. Large buainesses 
were divided on whether advantages outweigh 
xJisadvantages for their firms. Small busi- ^ 
nesses believe the disadvantages outweighed 
the advantages for their firms. 

■ ' ■ ■■ . i * 

Howevar^ when asked . about the advantages and 
disadvantages for the jUnited; States oyerall, 
both groups shifted tb^ a more positive opinion 
on advantages. 

Thus the question arises as to just who bene- 
fits^^to make it worthwhile for the United 
States to .convert to the metric system. 

BENEFITS ARE QUESTIONABLE 

Most of the ascribed benefits are goals/ such 
as standardization and rationalization ^ which 
have always existed and have been achieyed to. 
varying degrees under the customary system. 
Metrication is being viewed by proponents as 
the opportunity ^to achieve these goals (to a 
greater: degree). In order to achieve 



improverwijpts or benefits sought, the conversion 
must be' a hard conversion — a change in prod- 
uct dimensions, rather than a soft conversion, 
using metric equivalents* However, actually' 
achieving the benefits is questionable, and^ 
their value is generally undeterminable, 

'The often ascribed benefit that the metric sys- 
tem is easier to use and results in fewer errors 
is generally but not universally accepted. 

Some view metrication as an opportunity to im- 
prove production efficiencies, facilitate t^ech- 
nologicai. advances , and make other worthw^le 
changes. \Respondents to GAO's business ques- , 
tionnaires\generally disagreed with such 
views* While metrication might provide the 
opportunity or vehicle for Such changes, there 
is no assurance of achieving them. 

Present sizes have developed over the jrears 

in the marketplace to meet demand* For some 

products, industry officials believe that 

most of these si^zes meet their needs* Substan- ^ 

tial standardizat^ion and rationalization 

have been achieved under the present customary 

system and is a continuing, goal* 

There is little doubt that increased standardi- 
zation and rationalization could result in 
benefits, although this objective could be 
achieved using the customary system* Proponents 

/view metrication -as an opportunity -or vehicle 
to achieve the results , . but' the .cost involved 

. is' unknown* Metrication, would result in dual 
inventories of custbmary.^ and metric sizes , for 
a considerable number of year^* This would be 
a very critical problem for many industries^ 
suppliers, and retailers and would cost an 
undeterminable amdunt. Only. after the period 
of dual inventories has elapsed would it* be 
known whether increased standardization and 
rationalization had resulted and at what costs* 

Some persons dlaim that consumers will benefit 
because price comparisons will be easier to make 
\with the metric system* The premise depends^ 
on the willingness and ability of producers 
tO; change to rational seties of size^^_)aowever , 
it is quite likely that changes tQ;o«B|xrtlnent 
laws aod regulations would be needec^PT^ 



. It may be that -the increased u,se of unit pricing 
would be of greater benefit to consumers than 
converting many sizes to metric. Unit pricing 
would facilitate price comparisons, be easier 
to understand, is not de^Jendent . on the use of 
standard ox rational sizes which can be dif- * 
ficult and costly to achieve, and 'would per- 
mit producers to make their products in sizes. 

' relating to their needs. ^ 

For most. c6nsuiner products and for activities, 
such as sports (except those involved in inter- 
national r^ecords), no major benefits would 
occur to either producers, consumers^ or par^* 
ticipants and spectators by converting to 
the metric s.ystiem. Many consumer products 
^are not exported to other countries; producers 
of those that are seem to have little prob- 
lem with the measurement system used. Other / 
countries exporting products to the United - 
States change the sizes of their products 
to U.S. sizes when necessary. 

COST WILL BE INCURRED ^ 

• • • . ^ « 

The total cost of metrication is undeterminable 
in spite of various estimates that have been 
cited in the last decade by various orgahizations 
and individuals. ^ These estimates vary widelV 
and often are not based on detailed analyses 
of the factors involved. THey generally are 
low or high depending on the conversion Experi- 
ence of those providing* tliese figures and 
their position on converting or not converting 
to the metric system. . " . 

Some of the major cost areas include training 
and educating people; converting computer sys- 
tems,' data' basest, and standards; changing laws, 
regulations^ ordinances, and codes; maintaining 
dual inventories; purchasing hand topis; chang- 
ing product sizes; and familiarizing consumers 
with metric terms. 

Howevef f based on the limited cost data .that 
was available to GAG and the input' from- 
various representatives f rom ^a wide spectrum 
of organizations throughout ' the country i*- the 
cost willv be signif icant-*-in the billions 



of dollars. But whatever the cost, it appears 
it will' be passed on to consumers* 

BEVERAGE CASE STUDY . 

The Ipeverage industry provides a unique early 
opportunity to loak at metric conversions^ in 
the United States, pacticularly with respect 
to the effect on consumers, -gdme segments* 
are totally converting, some'partially ^and 
the riemainder are inactive or simply placing 
metric equivalents on t:heir product labels. 
Some conversions made l?y the beverage indus- 
try. may have benefited conSuitiers and the in^ 
dustry. But othe.r conversions ^ and related* • 
actions have been harmfud to consumer interests 

The wine and distilled spirits industries are 
totally converting their products to metric 
sizes for marketing reasons. ' The >cc3nvers-ion 
period for wines will be complete by January^, 

1979, and for ' distilled spirits by January 1, 

1980. ' - 

Following the favorable s'ales experiences by 
on^ soft driiik producer, several other major 
producers hav6 introduced metri<i^ sizes ijn 
many areas of the country,^ usually when n^w 
containers are introduced. The soft drink 
industry had not 'plann^ed an ovepall ^metric con- 
o version in the near future . 

* * ■ - 
The beer, industry sells all its products in 
customary sizesvand did not plan to convert 
to metric sizes.. Some brewers, however, show . 
metric equivalents on their labels. The in- 
dustry sees no conversion benefits, only costs. 

Most milk ^containers' show metric equivalents, 
but all milk is still sold in rational custo- 
mary sizes. The industry has no plans to 
convert to metric sizes and sees no benefits 
in doing so. - 

i ■ ' . ' ' . ^ • . • • 

While further adoption of rational package 
"sizes is a laudable objective for beverages, 
it is'bne that could be achieved without con- 
verting to tl>€ metric system, as with milk. 

Metric proponents hav^ stated that c6nsumers 
will benefit if rational metric sizes are 



yiii " 



adopted which would make price comparisons " 
easier. However , GAO's study of the beverage 
industry showed that this would not necessarily 



Most wines and (distilled spirits that were 
converted to metric sizes experienced unit 
pr ice increases of up to 11 percent greater 
than those that did not,* convert. It was in 
the^ metric sizes , that price comparisons are 
t^be most d.ifficult to make that the highest 
price increases took pTace. , 

While the impact of the wine ;and distilled'^, 
spiri,ts conversi6ns on consumei:, prices has,^ 
been largely deftr imental so far,, it remains! ' 
to be seen whether ^the practice of increasing' 
prices of converted products continues through 
the rest, of ^he conversion periods. "It must 
; also be kept in mind that GAO conducted its . 
price study in locations where there is some ^ 
price contrbl. ; v,;. _ . 

On the other hand, the sofb^ drink industry has 
begun marketing some of its'^pi^oducts'in r.ational 
metric sizes. If this'tr^nd continues and a 
complete conversion^ is made to metric size^r 
price comparisons should be easier. for consuni- 
ers. It has been stated, at least' in ,3'ome ''' 
instances, that prices were not, increased 
wK.en conversion occurred. However, G'AO was^ 
unable to 4nd'ependent^^[Cyerify the actual pric- 
king of soft drinks.' « - jl. 

Effect' on. trade is uncertain " ' 

Because most countcaes use o;: are converting 
-to the metric system, this ^United State^ cannot 
deny -the existence of the system or prohibit" 
its use.. However,, a multitude of factors 
affect world trade; and the. business respond- / 
ents to GAO questionnaires] and exporters 
and importers contacted by the National Bureau' 
of Standards in its study 'considered the meas- 
urement system used to be of minor importance. 

A majority v.( 60 percen,t) of the largest U.S. 
indastrial businesses — the Fortune 500 — v&o 
.^responded to GAO's questionnaire believe^con- 
viersion would facilitate trade -through ^rlommon 



ra§asurement^"4anguage^ but 9ver 80 percent ; ^ 
indicated thf y did not expect any "signi/f idant 
change in either exports or imports as <a 
result oj^g^onversion. * A majority of the 
•firms responding cited factors^ such as com-' 
petitive prices ^ high quality ^ iguper ior 
technology r. and' good reputation and * reliability 
as being of major significance in, promoting . 
exports. Engineering standards and the design 
and manufacture of products in^ either metric 
or customary units were considered to be of 
major significance in- promoting trade by rela- 
tively few of 'tli^:,^respondents. Less than 5 
percent of the ri#sJ)o*ndents consider e(3 measure- 
ment undts to b-e of major significance' in 
deterring trade. ^ 

American firms have been. trading for centuries 
with, countries that (1) use various measurement 
systems^ (2) have different requirements and 
laws that must be complied with, and (3) speak 
different languages. . Information was :-hot 
available on the extent that other countries 
have adopted and use the entire internationar 
metric system. iSAO found no evidence to show 
-that the Nation's trade would be significantly 
affected by converting to the metric system 
or remaining with the customary system. 

THE DECISION TO BE MADE 

A matter to be considered is whether the use 
of the metric system throughout the world 
warrants the effort and expense needed to con- 
ver:t our day-to-day affairs , such as high,way 
speed limitSf consumer productSf. and weather / 
reporting, into metric measures. 

There is no question that one*, system should 
be predominant because the existence of a 
dual system for any/length of time is imprac- 
ticalf inefficientf uneconomical, and confus- 
ing. It is not too late to make the decision 
as to which system is to be predominant. The 
decision is not an easy one because valid 
national conversion costs and the value of any 
benefits^ are not available. 

Since a decision will affect every American for 
d|^ades to comefGAO believes the decision^ 
wnich is to continue with the current policy 
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or change itr^ should be made by the 
representatives of the people- — the Congress, 



GAO believes that this report will provide 
valuable information on metrication and the 
issues involve^ to the Congress, the Adminis- 
tration, the newly formed U.S. Metric Board, 
and to the American, people. The results of 
GAO's work is Contained in a detailed report 
{CED-78-128) an^ is summarized in an Executive 
Summary {CED-78-128a) . 

AGENCY COMMENTS 'AND GAP'S EVALUATIONS 

In commenting on GAO's report, the U.S. 
Metric Board's Ad Hoc Committee stated that 
the report contained detailed information 
on the status of volun^tary conversion in 
many sectors of the economy which will be 
used by the Board. However, the Board dis-^ 
agreed with some aspects of the report which 
are discussed in detail in the Executive Sum- 
mary and in chapter 31 of the basic report. 



The report contains recommendations to the U.S 
Metric Board and the Office of Management and 
Budget to help implement the current national 
policy in accordaope with the. 1975 Act and its 
legislative histoin/'. The report also contains 
a number of recommendations regarding other 
specific measurement activities. 
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METRIC CONVERSION FACTORS 
Approximate Conversions to Metric Measures 



Symbol 



When You Know 



Multiply by 



To Find 



Symbol 



s 

LENGTH 



in 
ft 

y4 



inched 
feet 
yards 
miles 



2.5 
30 
0.9 

AREA 



centimeters ^ 
centimeters 
meters * 
kilometer^ 



cm 
cm 
m 
km 



mi 



oz 
tb 



square inches 
square feet 
square yards 
square mites 
acres 



ounces 
pounds 
short tons 
(2000 lb) 



6.5 

0.09 

0.8 

2.6 

0.4 

MASS (weight) 

28 
0.45 
0.9 

VOLUME 



• square centimeters 
square meters 
square meters 
square kilometers . 
hectares 



grams 
kilograms 
metric tons 



cm 

m2 

km^ 

ha 



g 

kg 
t 



tspi 

Tbsp 

fl oz 

c 

pt 

qt 

gal 

ft^ 



teaspoons 
tablespoons 
fluid ounces 
cups 
pints 
quarts 
gallons 
cubic feet 
cubic yaKds 



5 

15 

30 
0.24 
0.47 
0.95 
3.8 
0.03 
0.76 



milliliters 

milliliters 

milliliters 

liters' 

liters 

liters 

liters 

cubic meters, 
cubic meters 



mL 

mL 

mL 

L 

L 

L 

L 



TEMPERATURE (exact) 



Fahrenheit 
temperature 



5/9 (after 

subtracting 

32) 



Celsius 

temperature 



Note: This chart is based on National Bureau of Standards' publications. 
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cm 
m 
m 
km 



km 
ha 



9 

Kg 



mL 
L 
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Approximate Conversions from Metric iMeasures 



When You Ki^w 



Multiply by 
LENGTH 



To Find' 



millllitari 
centiraeten 
meter* ^ 
meters 
kilometeri 



0.04 

0.4 

3.3 

1.1 

0.6 



inches 



inches 
feet 
yands 
miie^ 



AREA 



squ9r« centimeters . 0.16 

square misters 1.2 

square kllqmeters 0.4 

hectares (10 000 m^) 2.5 



MASS (weight) 



grams 
kilograms 

metric tdns XIOOO kg) 



I 0.035 

2.2 
X 1.1', 



VOLUME 



square inches 
square yards 
square miles 
dcres 



ounces 
pounds ■ , 
short tons 



Symbol 



in 
in. 
ft 
yd 

mi 



yd' 



oz 
Ib^ 



'milliliters 


0.03 [ 


fluid ounces 


ff^z 


.liters 


2.1 


pints' 


"pt 


liters. . V 




quarts ^ 


^ qt 


liters ' ' 


0.26 


gallons 


^al - 


cubic meters 


35 . . , 


cubic feet 




cubic meters 


t.3 1 


cubic yards * 


I ' '''' 


TEMPERATURE (exact) 




' v 


Celsius 


9/5 (then. 


Fahrenheit 




temperature 


add 32) 


temperature 






32 96.6 
140 60 
i ' f ' l' ' l '. 



212 



2Q 



120 



160 



200 



' N ' I l' 



40. 



60 



37 



80 

t 



100 . 



Note: This chwTfl baled on National Bureau of Standards^ publicatidns. 
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Introduction . ^ ' . ' ; X: \ • . \ : ■ 

' ' : • K, ■ - ■• .^ _,^V : 

The United^ States is .moving toward adopting the metr ici' 
system pf measurismejit without a clear understanding ^of what - 
is involved in metrication and whether the, ascribed benefits 
can be realisticalTy- achieved . The issrffe *'of whether the^ 
United States .should' adopt the me^r ic system has. not been 
resolved. The/ public^^is not yet fully -aware of the per- ^ 
sonal impact on. them,, and the ;'business dommuaity/ iri ge 
especially small bu5.inesses/ does not realize the full impact 
on their operations.'. • . 

The'^terms meter., liter , and ^ram are appearing, sometimes 
alone bat often with, their "cousinfe/" the foot quatt , ;and . 
ounce. The l^ttet tafms' are * the mostVfamiliar to Americans', 
and 'are par t of what .is commonly refier red ^to as'^the c'Ustotnary 
system of weights ^'and 'ma^asuues . Merter, liter, and gram are 
part of the metric sj^S tern. When you hear or ,s,fee tempe^r'ature « 
in- degrees Celsius, it is also* part of ,.the' metri^%ystem.^ 
Use of the metr,ic system^is increasiiVg,- but the cul'tomary s^y^ 
tem IS by far the most predominant in the Units'^' States . 

? The. meter *i4^&iightiPy longer than a yard—afeout i.l-*.'* 
yards, or about;39 inches. The gram weighs about the /^ame ate' 
a paper clrp and it takes slightly, more than 2-8 gram's to' . ' . 
equal an ounce . ' The 'lit;^ is abouk 6 per.cent more' than a 
quart. Under Celsius' water frj^e^es > 0 •ra.jther tiian - .32 der., ^ 
gre^s, the body temperature is 37 leather /than -9 degi^^es, ' 
and water, boils ^a,t 1(>0 rathel: than 212 degrees. ^ 

Almo'st since- its inceptiohV. the Onited. States has con- 
. sider ed adoptir>g ^the metr /system ' in one form or * artother^ as^ ; 
the/natibnal meas'urement system. ^Its' lise was of f icially '^^^ ' 
authorized ov^xi^lOO. years ago . 'Thete' have be'e;^ several majotv 
movements to ^replace the customary system^'with the m'et^ic 
•systenif But all sueh^ attempts ^have failed. Jlowever , the 
latest effort, wh;^ich b^^an more than . 20, year s ago, is begin- ^f, 
n:tng to haVe"sorf\e iSnpat^t. " ' v -s. - 



>• Persons Who 'usei . the ■^met^ic^^system. seem^rt^^^ it and 

have few^.pro^Iems. witji it;. But me tr icatiori ;is 'much more 
than siniply learni!\g |(nd >using. the metric system. Metri- 
cation iriciLudes/^etermiaing the best time, to convert In order 
to . n[iin;imize cbsrlis ; agr*eeih designitig^ . 

producing, andlbuilding in mejbric dimensidhs; tr^inl^g. ^ ^ ^ 
personnel in met supplies; f hanging laws, 

simulations , br^inarices , and codes, to accommodate the metr ic 
system; informing, cust:9mers about metric products; and .re- 
ma in ing compe tit iveHTn^^.t ^ [ r[ ' 




^ There afe actually two types of ^conversion, hard and 
sott . . ,So^" cdnv^rsion means replacing customary measurement 
,units with' eouivalent metric units withaut any'changes, in i\ 
the size of products , mater ials / or str uctu.ifes . On^jX^uart / 
'for instance, becomes 0.95 lifters. Hard conversion means a 
change' in the /actual dimensiohs of products / materials,, or 
structures to metric dimensiohs — ^^1 quart is replaced by 1 liteV 
which is 1.0§/gi^rts.' Generally, hard cprtv.ersion results in 
rounded metric /^^umbers which, are easier to work with. -r-^ . 

# * Convert fciag^ to the metric system^ would ev,entually mean . . 
thinking , h'eMii\qi/^ and seeing distances in^terms pf meter's, 
' "^'"^^^ in t^^OTS 6^ liter s , '-weights ih^terms of grams, and tem- 
fres,^^rAjelsiu5, It-v/ould mean new sizes for screws and v 
-ni|^^is'ta*nces on maps, new .weigh'^s on^ scales, new speed 
^'"^^ghWays^-and new tools to repair automobiles and 
lets. It -would also mean new sizes for '-beverages , 
clothir^g;. new tecipes in /the kitchen; and revisions . 
ribnaX materials. 0^ course, rt does, not mean that 

disjtances, and weights a^ctually would cl;iange, al- 
great' many ^oul(3; but the terminology and numbers/ 
^express them would. Metrication woula probablJy be 
^C?dmbihati6n of soft and hard conversion. The change - ^ 
Ivould not necessarily be sudden and complete.' 
X- . V\. .. ■ ■■■ , , " .. ^ • . 

. change to the metric system would be significants Met- 
rication wpuld: affect Americans at work , in s,chool , at; hpme, 
in shopping, and in their leisure activities. Every organiz'a:r .: 
tion, firm, industry, and Tevel of qoyernnient would €e^l its 
^impact. The impact cQuld surpr ise many Americans. > ' 



; If conversion is to take place, Americans must be kept: 
fully infoirmed of what is ' taking place, why' -the changes are 
beirig made, wjip. benefits , who pays,* and how it will affec 
them. We have looked into the subject o'f metr ication to 'p 
vide, the Congress^ the Administration, the Metric Boajrd, , 
and in. turn all Amer icans with a better understanding of. 
these and the other issues involved. ^ . 




GENERAL SCOPE OF STUDY 



We d iscussed' metr ication with numerous officials of 
;t;radg associations, individual companies. Federal arfd State 
^^pvernments, and other organizations in the various sectors of 
•^tJ. &• sb'ciety . Questionnaires, were mailed to 1,400 small 
.businesses , the 500 largest industrial corporations, all 
- State governments a^nd State educational agencies , and 400 
> associations in the building and construction industry. We 
r Contracted with a public opinion polling organization to ob- 
%ain consumer views on the metric system. Relevant . legisla- 
♦ .tron and*^ available, documents on metrication were reviewed. 
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We also discussed metrication with officials of 'Canada's 
/metric commission ^ the United Kingdom's metrication^ boards 
i' and with several British and Canadian industry representa- 
tives. Available documents on me€r icat ion '"^ih Australia^ 
Canada/ New Zealand^ and. the United. Kingdom were reviewed. 
" •■• . . ■ ' ■ ■ ■ ^. ■ . ' ■ , , ■ , 

> Further/ we had a group of consultaats knowledgeable in- 
vd'irious fields but having different views qn metrication 
, review our tentative findings and conclusions. The positions 
taken in thi§^ report ^ however ^ are those, ultimately arrived 
at by us. Fallowing is a listing of these'consultant? and 
their affiliation at the time we consulted with them. 

. -r-Dr. Qeorge Bcklundy Director ^ Of f ice of :Economid 

pesearchy U.S. International Trade Commission 

«j» . . . . ^ ' . ' ■ 

—Mr. Thomas A. Har^nigany Administrative Assistant to ' 
the International Secretary, International Brother- 
hood of Electrical Workers . 

-r-Df. Robert Johnson/ Vice President Engineering/ 

Burroughs Corporation 

.. . ■ ■•'■._■« - 

-^Dr . Lee Richer dson/ President-/ Consumer Federation 
of America . v 

— Mr. Roy P. Trowbridge, Director^ Engineering Standards 
General Motor s *Corporation 

--Dr. Robert C. Turner, Professor, Graduate School of 
Businejss, Indiana University i 

^\ We wish"" to express our a^)preciation to those, both in 
^tfee private and public sectors, that helped us during the 
course of our study w * They are too numerous to thank person- 
'ally. The associations, companies, or^gatiizations , and govern- 
mental agencies who contributed. informatio.n for this report, 
are listed in Annex I of the detailed report. 

i^HE METRIC DEBATE • 

The issues basically center aroun<3 .the advantages and 
disadvantages and . the costs and benefit^s. Which outweighs 
the other? The debate has been going on almost since the 
Nation's birth. The answers are complex and in most cases ^ 
undeterminable. It is very difficult to determine the 
answers for a:single firm, let alone an industry. To ahswer 
the question for a nation with' 218 million people with the 
largest eco/ipmy in the^ world , is even more difficult, partic- 
ularly when pertinent data is unavailable . The following are 
the generally ascribed advantages and disadvantages. 



Ascribed advantages 

' ' •■> ^ ' ■• 

The ascribed- advantages freguently attributed to metric 
conversion generally relate to one or more of the following. , 

— The metrid system is a better measurement ^system; 



--The United States would join the rest of the world 
in a .common measurement language.^ 

--Conversion would help improve or maintain the U.S. 
, foreign trade position. 

. — The process »of converting would provide opportunities 
for worthwhile changes. 

— Com^rsion would stimulate the economy. 

— Conversion is inevitable and would cost more lateif. 

Ascribed disadvantages 

The ascribed disadvantages frequently, attributed to metric 
conversion generally relate to one.or more of the following. 

^ — The customary system is a better measurement system. 

-- ^Conversion would be enormously expensive. 

: — Conversion would cause confusion. 

— Conversion would hurt;the U.S. economy. 

— There is no need to convert to the metric system'. , • 

NATIONAL BUREAU 'OF STANDARDS METRIC STUDY 

After 10 years of similar bills being considered in the 
Congressy the Metric Study Act (Public Law .90-472) became 
law in August 1968 • The act called upon the Secretary of 
Commerce to - 

— determine the impact on the United States of the in- 
creasing use. of the metric system; 

—consider the desirability and practicability of in- 
creasing its use in the United States ? 

— study the feasibility of retaining and promoting engi- 
neering standards on the basis of the customary system; 



- 4 -. 

22 



ERIC 



--examine the effects on international trade^ foreign > 
relations national security^ and also^^the practical \ 
diff iculf;ies of greater use 'of the metric system; and\ 

■ . . " ' • ■ .: ■ . ' ^ \ 

^ —evaluate the costs and benefitSs of alternative courses \ 
of action tha't„ the United States might take, ' 

As the metric study which was assigned to the National . 
Bureau of Standards (NBS.) progressed, the stiSdy group conclu- 
ded that the United States is already increasing^ its .use of 
the metric system and that sooner' or later the United iStates' 
will probably become predominantly metric. "Thus; the study's 
major thrust changed from whether the United States should 
convert to the metric system to how — planned or unplanned. 

,In July 1971' the Secretary of Commerce issued his report 
"A METRXC* AMERICA, A Decisioft Whose' Time Has Come." The re- 
port stated that eventually the United States will join the 
rest of the. world in using the metric system as the predomin^ 
ant common language of measurement. The basis for this con- 
clusion was that the United States is already metric in some 
respects, that it is becoming more so; and that the great ' 
majority of businessmen , educators , and other informed par- 
ticipants in the study reported that the increased use of the 
metric system is in the best interest of the Nation. The 
specific recommendations in the report were: 

— The United States should change to the international 
metric system deliberately and carefully through a co- 
ordinated national program. V^^ ,« 
■ . • ■ " • ., ■ -'- ■ 
—The Congress should establish a central coordinating 
body to guide the changte. . • * 

—Detailed conversion plans , and timetables should be ' 
worked out by the sectors themselves within this 
framework. 

T-Early'priority should- be given to" educating school- 
children and the public at large to think in metric 
terms . • 

--Immediate steps should be taken by the Congress to^ 
foster U.S. participation in international standards 
activities. 

— Any |:onversion costs should "lie where they fall^." 

— The Congress should establish a 10-year time*frame 
for the United States to;. become predominantly metric. 

-^-There should be a. firm gov^ernm^nt commitment to convert 



The report's recommendations did not, settle the metric 
question. Bills tb implement "the recommenda1:io^ns were de- 
bated in the Cobgress for the next several year's; none were ' 
passed. Although the advantages and disadvantages of metric 
conversion for the United States were stiii an issue, a major 
area of controversy was the impartiality and completeness of 
the NBS metric study. The critics, which included former 
members of the study group and its advisory^ panel , contended 
that NBS was biased in favor of conversioi? while performing 
thf study and reporting the results. Thfe critics did not 
believe Ij^hat the study adequately addressed the dosts and 
benefits of converting. ' ^ 

. . . ' ; .'-.^ • : ' ■■, 

WHAi; IS THE NATIONAL POLICY ? '/ * ' . 

. * . . 

Many people and organizations believe a decision has 
already been made to adopt the metric system in the United^ 
States. Passage of the Metric Conversion Act .of 1975, ' 
with its major provision of establishing a U.S. Metric Board, 
is cited by many as being the official rtational commitment. 
Just the«name^of the act connotes conversion. The number of 
firms convertfing. is pointed to as evidence of the trend 
toward the mdtric System, although our work.shtowed this 
activity appears not -to -be as significant as is generally 
bel ieved . Despite opinions and statements to the, contrary , 
it is not the^United Statues' policy to convert to the me"tl"ic 
system . \ - ^ 

Metric conversion legislation was pa^ssed in the Senate 
in 1972 providing for a predominantly metric America within 
a 10-year period. But when introduced in the House, no action 
was talcen. In the following -years , various unsuccessful: leg- 
islative proposals were discussed. Further progress was not 
made until 1975 when the provisions for a predominantly metric 
America within 10 years was dropped. > 

On December 23, 1975, the Metric Conversion Act of 1975 
was enacted declaring that , 

ti* * * the policy of the United States ' shall be to 
coordinate and .plan the increasing use of the met- ' 
ric system in the United States and to establish a 
United States Metric Board to c9ordinate the volun- 
tary conversion to the metric system." , 

The act does not provide a national commitment to convert to 
ti^e metric system. It does not stipulate whether the customary 
or metric system shouldlbe the predominant measurement system 
for use in the United Slatefs. The act and its legislative 
history show the nationjal >policy is not to prefer one system 
over the other , but to provide for either to be predominant " 
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on the basis^of the voluntary actions of those affected*. 
Thus, a national decision has not been made to convert t# 
the. metric system. 

The Metric Board's responsibility under the act is to 
devise and carry out a br^ad program of planning, coordina- 
tion, and public educa't ion, consistent with other national 
policy^and interests, with the aim of implementing the policy 
set forth m the act.. . It is to serve as a focal points for ■ ' 
voluntary conversions to the metric system. The Bo'ar'd I s not " 
to advocate metric ation but is to assist various g/ector s when, 
and If, they c hoose to convfe rt. At thP <-imp «-h^ c 'rop»^«^ ,,r^n^. 
' ' Print^ the Board had npt N^ecome. fully operational . All - 
17 members of the Board were nominated by the president and 
were confirmed by the Senate durinq the first half of 1978. 
Several Board meetings have been' held. *■ . 

. ■ . ' , >. ■ . . ' 

The national policy is not generally understood.' About 
BO percent 'of sinall businesses and the general public we* 
contacted either do not know what the national policy is • 
or think conversion is mandatory. However', about 70 °per- 
ce^nt of the largest b.usinesse? did know that. the national 
p&licy is one . of voluntary conversion. There have'ibeen num- 
erous misstatements made throughout the country not only about 
the polioy but about the various aspects of metrication 
Itself. Actions by a number of individuals and organizations, 
including some multinational firms and agencies of the Fed- 
. eral Government, give th"e impression . of a national commitment 
to a metric America. The metric system is being taught in 
at least half, the Nation's school districts. ^7hen parents 
learn about, the additional emphasis on teaching their children 
-the metric system in school, a natural tendency is to believe 
. thats the Nation is conver-ting. - 

is CONVERSION VOLUNTARY OR MANDATORY ? ' ' . 

Under the present national Dolicy^ conversion to the met- 
ric system is to be. "voluntary" — those involved can decide 
for themselves whether or not to convert. In other countries 
that are converting, "voluntary" means that the various sectors 
voluntarily agree on how and when to -convert within the over- 
all _ parameters of a national commitment to convert to the pre- 
dominant^or sole use of the metric system duripg a specific 
period of time, usually wjtfiin 10 years or less. In other 
countries voluntary was n^ a choice of whether to convert 
or, not, as it is- in the United States. 

In the absence of a "national policy favoring either sys- 
tem. It IS extremely important who makes the voluntary deci- 
j.sion for each sector. Realistically, however, voluntary does 
.not mean that each person can. make an individual determination. 
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Generally th.e larige and ^infloential organizations, both public 
arrQ pr ivate", are making or are .■helping to make the decisions.. . 
A manufacturer Hiay decide to convert and this voluntary d^^^i- 
sion may result in forced or mandatory cpnversions by others, 
•suc^ as* customers and suppliers. A customer may choose to " 
^buy or not buy' a metric product, but only if aware that the ^ 
product is metric /and th^t a nonmetr ic* product is available.. 

The voluntary aspect is particularly important when aV 
Federal, State, or local government agency voluntarily takes, 
or proposes metric conversion actioni^ which change the ijieas- ' 
uremernt srystem used by -large portions of the general public. 
Thus , a ^'Voluntary decision, by gqyernment , in effect , , becomes 
mandatory bn.the genet al .public . . For instance, the highway 
sign conversion p,lan proposed in .1977 showed .that the Federal 
Highway Administration "voluntar ily" decided that- all road*'/ 
signs would be metric. Such a decision, however would make 
it .'^mandatory" on States, localities, motorists, and others. 
After fecfeivinq natio'nal attention, the plan was rescinded 
basiqally because of congressional and public outcry.' It is 
questionable whether the Federal . Highway A^inistration has 
tj:ie authority to require such a 'Sweeping ^hange which would 
post millions, of dollars and result -in njj||&pparent benefits. 

^ '^The decisions by some giant multii^^Bbal §irms to con- 
vert have an impact or r ipple effect dh*MR|; si'uppliers 
because of the multinationals' orders foWpIro: ig> items, pro- 
ducts, or supplies. The suppliers , unless they can fdrego 
continued business with these firms, will have' to produce 
metric products and may eventually convert their entire opera- 
tions" to metric* This is happening today in the automobile . 
industry where the suppliers are^^illing metric order s^ from 
the automobile manufacturers. Whetfier the suppliers will 
completely convert their jDperations will only be known over 
a period of time, but it "is certain that at least some of 
their operations will be converted. It must be kept in mind 
that of those giant multinationals that decided to convert, 
most made -their decision .when it appeared that national leg-\ 
islation would be -passed providing for a predominantly metric^ 
America within 10 years. 

Many think conversion is mandatory, especially small 
businesses knd the general public. Responses to our ques- 
tionnaires showed that 42 percent of the small businesses 
and 23^ percent of the people contacted in a public opinion 
poll conducted for us believed conversion to the metric sys- 
tem is mandatory. < In fact, less th^n 20 percent know what 
'the national policy is. 

* Actions by Federal agencies , multinational firms, educa- 
tors, and others aided by a general feel ing of inevitability 



and misstatements about metrication throughout the country 
tend to forge ^a. metric policy for the entire .Nation, A poli- 
cy to convert to. the metric system should be made by the 
representatives of the people — the Congress, Tt^'appears to 
us that under the present policy and the current trend of 
events, the United States will eventually become a predominant 
ly metric country. - ■ 

Current policy has been misinterpreted and within this 
context attempts have been made to convert to the metric 
system. It would s^em that as a minimum, before voluntarily 
deciding to convert, there should be . 

— a clear understanding* of the policy, 

— knowledge of the costs and benefits involved, 

— an assessment of the impact on the sector involved 
and any related sectors, and • 

. -^-a determination of the impact on consumers. . 

Any attempts to arbitrarily increase metrication actiyi ty. 
coulc^ seriously undermine existing policy ajid lead to uh^ ' ^ 
necessary metricationi Due care , therefore , must be exetr 
cised in carrying out the ^policy. 

THE INEVITABILITY SYNDROME ' . 

A majority of the large and small businesses and build- 
ing and construction associations responding to^ otjr question- 
naires believe conversion to the metric system is inevitable 
for their industries. Also, a majority of Sta^te governments 
believe metrication is inevitable for themselves. These be- 
liefs, as much as any perc.eived benef it , • have been, a pr inci- 
pal impetus for conversion activityi^iri the 'United States. 
Conversion may well become. inevitable because people think 
it's inevitable — ^a self-fulfilling prophecy. ' ' ^ 

:^ Several factors and beliefs have contributed to this 
inevitability syndrome: 

— Passage of the Metric Conversion Act of 1975 and its 
major provision for a U.S. Metric Board, ".^ust the name 
of the act connotes conversion. 

— The United States is the only major nation not con- 
verted or committed to using the metric system. 

— Act-ions taken by some Federal agencies, such as the 
Federal Highway Administration which attempted to 



r'Xeguire conversion of highway signs; the National 
weather Service's plan to use the metric system for 

weather .reporting;, and the suggestion by. the Depart- 
ment of Agriculture to convert meat and poultry labels, 

—The decision to convert by some o^the "giants" of in- 
dustry and the effect on customers and suppliers, 

— The. 1971 NBS report which stated^that there was no' 
question that the United States should convert within 
a 10-year period. 

— Proposed legislation in *the early 1970s which tailed 
for -a predominantly metric America within 10 years, 

— Publicity about metric projects and activities and 
6he distribution of metric information and charts. 



— The 'increase in metric instruction in school pro- 
grams throughout (the country with many setting target 
' . dates--1980 for 13 State,s--when their school systems 
are tobe teaching the metric system as the predomi- 
nanjt system. 

— Federal grants for metric education.' 

— Activities of the American National Metric Council 
established in 1973 , by 'the Amer ican National Standards 
Institute to coordinate metrication for _ industry . 

'Action should be taken to ensure that, metrication does 
^ not occur merely because it is thought to be inevitable, which 
* is .apparently what 'is taking place today. The national po-. 
^.licy, as establlSKed by the Congress , is that conversion is 
^ ' voluntary i , Businesses or other entities generally should 
convert 'if it is in their best interests to do so, or they 
may continue to use the customary. system and should, not embark 
, upon a course of conversion merely for the sake of conversion. 

support/opposition and overall ■ \ 

advantages/disadvantages ! ' , 

Responses to our questionnaires showed ^that the strongest 
support for converting to the metric system came from State 
education officials. State government officials, and the For- 
tune 500 industrial companies. Building and construction *as- , 
sOGiations supported conversion but not. as widely as the * 
above groups. Sm3ll businesses were divided with slightly 
;Tnore being opposed^ to metrication than supporting it. The 
' public opinion poll showed- most pe,ople in ^oppositfbn to 
metrication. 
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The, respondents 'support for conversion is not based 
entirely on the belief that they, will gain some advantage 
from converting. More supported conversion than saw advan- 
tages for themselves. In. fact, IWge businesses were di- 
vided on whether advantages outwei^ii disadvantages for their 
firms (slightly more saw it as an advantage). The reaction 
of small businesses was more pronounced in that more believe 
the disadvantages outweighed the- advantages for their firms. 

However, when asked about the advantages and disadvan- 
tages for the United States overall, both groups significantly 
shifted to a more positive opinion on advantages. A majority 
of the large busine;sses believed the advantages to be greater 
than the disadvantages, and more of "the small business res-' 
pendents believed conversion would be advantageous than dis- 
advantageous. . 

Thus, the question arises as to just who' benefits to 
make it worthwhile for the Uiiited States as a Nation to . 
convert to the metric system. (See ch. 5.) » 

IMPACT ON INDUSTRY AND THE PUBLIC 

Trade 

Both metric proponents and opponents are concerned about 
the impact of metrication on U.S. trade. Proponents cite the 
necessity for the United States to convert to the metric sys- 
tem to compete in a world mar ket. that is becoming more.and 
more metric. They cite dollar losses in exports because the 
country is not metric and ofiten advance the loss of trade as 
one of the principal reasoijs 'for conversion. Opponents fear 
that, conversion will result'' in substantial costs which will 
make foreign goods relatively cheaper, resulting in increased 
imports and the loss ofU.S. jobs... However, the effects of 
metrication are uncertain. 

The effects, of metrication in promoting or deterring trade 
.are considered to be relatively insignificant; The 1971 NBS 
metric study on trade concluded that the measurement factor is 
relatively insignificant in promoting (pr deterring) either\^ 
exports or' impor'ts. That conclusion was based .on a survey W ' 
of exporters and importers of measurement-sensitive goods. 
The exporters indicated reputation and reliability, superior 
technology, and high quality of. products as the 'three most 
importaftt factors promoting sales abroad, while "noncompetitive 
prices, strong local and third country competition, and 
high tariff duties and shipping costs were indicated as, impor- 
tant deterring factors. U.S. importers regarded competitive 
prices as the most important factor promoting, imports, while 



important (deterring .factors included no technological advantage, 
no qualitj^^ advantage? and high prices, 

A majority (60. percent) of the largefet U.S. industrial 
biasinesses—the Fortune 500~who responded to our question- 
naire believed conversion Kould facilitate trade through a 
common measurement language , but over 80 ^percent indicated 
rthey did not, expect any significant change in. either exports 
or imports as a res.ult of conversion. A majority of the 
firms responding cited fStetors -such as competitive prices"/ 
high quality r super ior technology, and good reputation and 
reliability as being of .major significance in promoting ex- 
ports.'' Engineer ing , standards and the design and manufacture 
of products in either metric or customary units were consid- 
ered to be of major significance in promoting trade by rel^ 
tively few of the respondents. Less than 5 percent of the 
respondents considered measurement units to be a^ajor signif- 
icance in deterring trade. ' ' 

Respondents from the farm and industrial equipment sec- 
tor—a sector recognized as being prominent in metric conver- 
sion — and discussions with selected companies in this sector 
revealed essentially the same position. That is, the measure- 
ment units were relatively insignificant' in either promQtlng 
or deterring exports. 

- . ... . , . 

We believe the extent. t6 which U.S. trade will be affec- 
ted, either in the short or long term, by a decision to be- 
come predominantly metric or to remain ^predominantly customary 
cannot be determined at this time. However, the effects of 
metrication in promoting or deterring trade appear to be rel- 
atively insignificant and companies in the forefront of met- 
rication appear to be pursuing conversion for reasons other 
than a possible favorable impact on trade. (See ch. 4.) 

Standards * 

Engineering standards serve as the keystone to indus- 
trial and product development. Broadly speaking, engineering 
standards are agreements that specify characteristics of 
things or the way things are done. 

Standards use. in the United States is essentially a 
v61untary matter. No one is obligated to adheie to a standard 
uriless it is incorporated into a law or regulation or speci- 
fied in a contract. 

# ■ ■■ 

Companies or industries which decide to metricate will 
have to review their engineering standards to- determine 
whether to metricate existing standards; develop new metric : 
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standards; or adopt metric standards of other industries , 
orcfanizations, or countries. 

•. , - •■■ V ' . , C ■ .- 

U. engineering standards are among the best in the 
world and are based largely on the cu;stomary sy^^emV In sev-' 
eral instances, such as in the aerospace and petroleuWindus- 
tries, U.S. standards have^been either adopted by international 

. organizations or used interhationally . . Most foreign and \n- 
ternational standards are based on the metpic system. UniN 

. versal adoption of existing foreign metric standards may 
not be pract\cal because they may not fulfill U. S . dndustr i^l 
needs . ^ 

Metrication of U.S. engineering standards is not necel 
sary to. increase standardization, rationalize existing staind- 
ardsr remove outmoded standards , revise standards, or improve 
technology. These could be done under the customary system. 
Metrication, however, could cause standards, writers and -in- 
dustry. to take a more penetrating look) at standards, but other 
events could also cause this . to. occur .1 f 

The overall cost to convert or develop metric standards 
has not been estimated but is believed to be signif^icant 
by those involved in standards development — ^,seve:ral. billions 
of dollars. For example, the U.S. .aerospace industry est^i- 
mated it could spend about $29 million for metric standards 
even though its customary standards are accepted internation- 
ally. 

.* ■ ' ' * ■ . • 

The time required to* convert or develop new standards 
varies, depending on the interest . of involved parties and . 
the complexities of- the standard, and would be a factor in 
establishing a conversion timetable'. Generally, it takes 
2 to 5 years to develop a national standard and an additional 
2 to 5 years for an international standard. Once developed, 
standards are not static;; standards writer say mast standards 
are reviewed and revised in a 3- to 5-ye.ar cycie . (See ch.^ 6.) 

Fasteners ' ^ 

A wide assortment of manufactured products are held to- ^ 
gether by screws, bolts, and nuts — threaded, fasteners. The 
fastene^^ industry originally was opposed to metrication but 
began preparation for metrication in the late 1960s to main- 
tain its markets.. Although metrication is to be voluntary, 
supplier industries, 'such as the fastener industry, actually 
have few choices when their customers demand metric products. 

The fastener industry did not have a U.S. metric. fastener 
standard and considered the existing international stan^;ard to 
be unaccejptable. ^ it embarked upon ^program to develop^jaSisi^ 



- 13 - 



31 



ERIC 




"Optimum Metric Fastener System" which would be/so attractive 
. technically and /economically that all industries — national 
and Internationa^ — would adopt dt. Ho.w^ver, the international 
fastener community and some major U.S. .companies that. use a ^ 
considerable amount of fasteners would not adopt the new sys- 
tem. After 7 years of negotiations, itv&ppears that the 
U.S. fastfener industry will adopt, with some exceptions, the 
existing preferred series of the ' internat^ional metric -fas- 
tener system. Some industry of f icials. f eai^ ^that as a ''result , 
of metrication and Jbhe use of international metric fastener 
standards, foreign fastener producers will be able to capture 
a larger share of the U.S. market. y 

DbmesticaJ.ly , no widespread demand for metric fasteners 
exists except from the U.S. automotive industry*. Problems 
are expected in the repair and maintenance areas, primarily* 
because of identification problems leading to^mismatching 
c^customary and metric fasteners. There is little indication 
that the fastener industry has benefited or will benefit 
from metr location. (See ch. 7. ) ^ . 

Machine tools 

Virtually every segment of the economy, particularly 
manufacturing, either uses. machine tools or relies on some^ 
product(s) produced on a machine tool. 

Machine tools can produce the same quality of products 
either in the customary or metric system. Most machine tools 
can be easily converted to produce in either .customa^ry or 
metric units irrespective of whether their par t^ are> customary 
or metric. . Therefore, the firms using machine tools 'should 
have little •trouble in converting once their operator^ ar'e 
trained ;an(3 become " familiar in using the metric system-. '? * 
The . tboling-.7drills, taps, reamers, milling cutters, abra- 
sives, etc..4-has a relativjely short dife; therefore, it' 
should not be difficult to phase in metric tooling. ^ 

^Representatives of industry association's and select^ed 
manufacturers told us that conversion to^'the metr ic^system 
would entail some increased costs and would also produce scime 
minor benefits. " ^ * 

Machine tools have a long design life; they tend to be^ 
revolutionary, not evolutionary in design. Therefore, a ^! 
design may be around for 20 to 30 years without , undergoing V 
major changes. The machine itself has a long life, "up to 75 
years in some cases, it is important then, th^' the .parts 
used in the madhine be available for*:a long timev.. ' 



Whether the advantages of conversion outweigh the costs 
. for the industry cannot be readily deternfined. .But to keep 
the economic impact to a minimum, the machine tool i^ndustry 
would prefer to convert to the production of, metric-designed 
machines over a relatively long period of time in accordance 
with normal replacement cycles. However, the industry, is. 
dependent on meeting its customers V demands ; therefore, it 
would convert over a shorter period on demand but at- a 
grea^ter cost, (See ch. 8.) . - 

Scales ' . , ^ • 

Although the weighing scale industry is relatively small, 
its products are highly visible and important in any conversion 
attempt. Almost every product is weighed many times as it 
moves from the raw material state to finished form., 

- The scale manuf aicturers we contacted did not anticipq[te 
an increase in domestic sales or service as a result of metric 
conversion because they believed customary scales would be 
phased out through normal attrition. However, under a volun- 
tary conversion they did not believe, for the most part, that 
conversions would occur. They also believed. metr ication would 
have little, , if any, effect on scale exports^ ' . ^ 

The scale manufacturers did not see a problem in manu- ^ 
facturing scales that read in metric but have customary-size 
parts. However, to produce scales with metr ic-si-ze parts 
could be very expensive and would offer no benefits except 
for some possible' standardization and reduction in the number - 
of scale parts. One small scale manufacturer estimated that 
metrication of /his engineering and production equipment could 
cost $500,000 or more. 

The manufacturers' customers would bear the costs of re- 
placing customary with metric scales and converting scales in 
use without receiving any apparent benefits. The costs of 
metricating engineering and production equipment would also 
be, passed on. to the industry's customers. ' , '■ 

■ t • ■ . ■ <» 

The cost to convert or replace scales in use is not 
known; however, it could be substahtial . A March 1974 Can- 
adian task force study report, "The Metric Conversion of 
Weighing and Measuring Devices in Canada," estimated that 
Canada had 116, 800 scales in rej:ail food stores; 50,310 . • 
postal scales, of which 31,200 were pr ivately owned; and 
179,300 industrial scales — ^^a total of 346,410 scales. it 
was estimated that 244,800 of these would be converted at a, . 
cost in the, neighborhood of $60 to $115 million (Canadian). 
Cost estimates to replace the remaining 101,610 scales were 
not avWlable. 

■ ' - 15 - 
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V in the United States^ .the u^e of electronic digit^; 
^scales, is increasing*. These are ^'xpected. to be easier ^^nd 
less costly to convert. . ^ . 

The alternative' tp . a costly scale conversion program 
would be to phase oiit cus.tomary scales through normal atrri- 
tion and replace them with metric s^^dales. This approach ^.m ay ' 
be' practicable for indus.trial scales but not for retail 
scales.: The use of both metric and i^stomary retail sca3.es 
• would cause confusion in the marketpTace. ^Consumers may / - 
avoid retail stpfes -that have .metr icQ*cale|.> This would'-give 
a competitive advantage, to retailers xhat hd not convert. 

If a. decision is made to conyert|'ScaIeSy an effective 
-conversion program £pr the millions pfe^ scales in use^ 
particularly with respect to r^^ail sAaleS/^ would probably 
require some type of mandator i^^^onveM^ion with timetables. 
In the absence of such a reguiremen^!^^^v^^ scales may never 
be converted because, retailers ifei^^ incentive 
to convert them., Inr. other coufft^ieS^rlmidh have been involved 
in^conversiotiy it was necessary jto ei^aat legislation which 
in effect would require the use .;^f met/la<«cales in trade.. 
^In some cases financial incentives wei^fer^rovided . (See ch. 9.) 



Transportation 

' • < . % . ^ 

■• ■ .* ■ * .■ ' 

Metrication of transportation is proceeding at a slow 
pace.. 1/ Transportation inter e;s*ts see conversion as a costly , 
undertaking with minimal benetiiir^. ^Whe^her the customary or 
metric measurement system is use'd^ t^^'^'costs pf travel/ elapsed 
time from point to pointy and the perj^^u^nance of vehicles 
would remain the same.* Interstate trnvlsl and commerce is 
independent of activity in otfi^r cou^^i?s; fe^ierefore^ there -^.z 
are no advantages to using the^* same measurement system as 
metric countries for domesti(3'^transportati6n. No pne has ^- 
presented valid reasons why'i^grang^o^tation should convert. 

Changing the measurement ^sl?%m used in transportation 
would have flfcr-reaching effects. Conversion would impact (l)i 
the design and manufacture of , tr arjisportation equipment^ (2) • 
legal or regulatory control systems that govern transportation 
(e.g./ speed limits^ load limiti?/ assigned routes ^ safety 
limitations^ etc.)/ and (3) the computation of rates charged 
for shipping goods and transporting passengers. It would have 
important fconomic implications on manufacturers ^ operators^ - 
legislator's / law enforcers^ shippers^ and the general public. " 



1/The automotive and aerospace/aviation industries are dealt 
"".with in separate sections of the report. 
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Federal and State transportation officials, representa- 
.tives of transportation associations , operator s of transpor- 
tation companies, State legislators^ and enforcement officials 
feit that conversion would noi be cost beneficial to trans- 
par tat ion. ' ^ ^ 

.• ^ ' . . 

The attitude tovJard changing systems of control and regu- 
lation of highway -traffic. was made clear in June 1977 when the 
Federal Highway. Administration ' s proposal to convert speed 
limits and other highway information and advice signs by 1982 
was soundly objected to. Abdut 98 percent of the more than 
5^000 comments received from State/ and local transportation 
author itiesy "motor clubs, consumer organizations, farfti bureaus 
manufacturers. State and local public works departments, and 
many other orgainizations and private citizens were opposed to 
the Conversion. 

This attempt by the Highway Administration to implement 
conversion of highway signs is important because it was the 
first attempt by the Federal Government to metricate an area 
which would, quickly affect. the entire Nation. The far- 
reaching effects of converting highway signs would require 
amendment of State and local traffic laws; education of driv- 
ers, law enforcement personnel, and the judiciary; adjustment 
of State and local budgets; and adaptation of speedometers and 
odometeris, amor\g other things. The strong^bpposition and ulti- 
mate withdrawal of. the proposal indicates that the American 
( people will not willingly accept national changes they con- . 
sider to be unreasonable. 

Two prominent measurement items on a tr^ack are the 
speedometer and odometer. Specialists estimate that it would 
coist from $40 ,to $75 for a speedometer conversion and possibly 
over $100 for an odometer conversion depend on the model. 
Consider ing the. approximately 26 . 5 mill.ion trucks in opera- 
tion, this would be very expensive. Of course', 'there ^r^ 
kits and decals available which could reduce the cost for 
speedometer conversions; however, it is unknown whether these 
would be appropriate for 'commercial vehicles * At this time 
there does not appear to be an 'inexpenisive solution for the 
odometer problem. Both instruments, but particularly the 
odometer, are important in determining the costs, of trans- 
porting goods and passengers . Metr ication might be just if- ^ 
ied if it resulted in improvement of the system, but this JB 
do^s not appear to be the case. 

The National Highway Traffic Safety Administration issued, 
oh its own initiative, a regulation iji March 1978 requir ing 
,^that allr motor vehicles manufactured after August 31, 1979, 
/be equipped with speedometers that register in both miles and 
kilometers per hour. Affected parties were not provided an 



opportunity to comment on this new regulation. We do pot'' 
^know the extent of the impact on motor vehicle manufacturers. 

We identifaed two projects which metric measuYfejnent 
.was used almost exclusively in street: and roadway design and 
Construction. Officials in both situations felt that the 
metrication of . road construction was not advantageous at this 
time because the problems encountered would be expensive to 
overcome on a -large scale and there were no benefits. * 

Officials at the Association of American Railroads/ which 
represents 90 percent of the railroad industry^ told us that 
the large American railroads are reluctant to even discuss 
metrication, A conversion by the railroads to metric would 
require a tremendous outlay of money for no apparent return 
or benefit. Because of the depressed f inancial condition 
of most railroadSf industry representatives stated that funds 
are not available for conversion even if they so desired. 

Some railroad equipment would never be converted to 
metric sizes but would be referred *to by, the metric equivalent 
of its present ^ize. For^example^ it would never be expected 
that the distance between rails of track would be changed from 
the present 4 feet 8-1/2 inches/ although it could be called 
1/435 centimeters or 1.4351 meters — a soft conversion^ 

Although there is-^-n^ cost estimate to convert railroad 
tariff's/ indications aire that it would be substantial. 
The work involved would be enormous, \We could not identify 
any direct benefits to carriers or shippers from metrication 
o,f tariffs. 

Maritime transportation has a plan for conversion which 
seems to commit the industry to metrication because of the 
apparent belief that it is inevitable. The' only ^metrication 
effort we identified was that some groups of shipping lines 
have converted rates for shipping cargo to foreign ports. 
The mar itime industry has much long-lif e^equipment which 
wouldjiot wear out for many years and would be uneconomical 
to replace before it was necessary, This/ as in railroads/ 
would delay the time when conversion could be completed, 
(See ch. 10. ) 

Automotive 

The automotive industry is a leader in converting to. the 
metric system. General Motors in particular is spearheading 
the move to metrics and/ in doing so, is havingan impact on 
its competitors/ suppliers/ and other industr ies /. as well as 
dealers/ mechanics/ and employees. Its competitors and sup- 
pliers told u.s that/ if it were not for General Motors/ 
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conversion in the United States would be at a relative *f 
standstill. It should be noted that when General Motors andf^'' 
the other automobile manufacturers made their decisions to ^ 
convertir it appeared national legislation would be passed 
providing for a predominantly metric America within 10 years. 

Automobile manufacturers claim that, using one measure- 
ment system throughout their global operations would benefit 
them by improving intercorporate communication and dealings^ 
and increasing efficiency in designing^ manufacturing^ and 
marketing. The manufacturers^see benefits through improved > 
worldwide communication on engineering drawings^ use of uni- 
form standards worldwide^ and the ability to design products 
anywhere in the world. Their manufacturing operations' would 
benefit because of worldwide availabili^ty of materials and 
components^ easier computations/ and reduced inventory quan- 
tities and costs. 

Metrication-' will - invdlve costs for^ such things as equip- 
ment purchases and modifications^ employee training ^ the need 
to stock and work with customary as well as metric parts^ 

. identification of metric parts and fasteners^ and changes to 
computer systems. Automobile manufacturers did not know what 
their total costs would.be and generally did not account for 
metrication costs. An off icial of one firm said 'that the 
costs are often virtually impossible to measure accurately^ 

..yet some people persist in trying to* predict them precisely. 
General Motors has found that as more experience is gained i^ 
metrication^ conversion cost estimates decrease. For example^ 
General flotors estimated in 1976 that its metrication costs 
will range only between 3 and 4 percent of, its original esti-, 
mate made in 1966. However^ they considered the cost esti^ 
mates confidential and would not release them to us. 

To keep costs to a minimum ^ automobile manufacturers were 
implementing liietrication gradually over a period of tim^ with* 
new product designjsv training employees on a selected basis^ 
and not? making large scale or unwarranted changes to exist- 
ing faciliti_^s and equipment. The automobile manufacturers 
believe this ; approach would result in the benefits ±rom\con- 
version ultimately outweighing costs. / 

All four domestic autontobile manufacturers intend to 
produce passenger cars, inf /predominantly metric dimensions by 
the early 1990s.; The^ metric target dates for passenger cars 
at each firm are: General Motot.s-:--1982; Chrysler-rlate r980s; 
and' Ford and American Mo4:orqr-;ear ly L9'90s. -Metric target 
dat)B^s for other motor vehicleis'^ as trucks and nonaiito- 

iriotlve pr^Mi^p^is/ were not avail^^^ ^owever/ General Motors, 
planned to-^ consider trucks and ,^^^s predominantly ^metric by 
1982# even if only a s6ft< convex^j^bn^.^^mad 



All the automobilemanufacturers have worked out 

arrangements with the automotive workers union to provide 

metric tools and measuring instruments to skilled trade 
employees. . / * ' 

■ . . ' • '■^ . ■ ' • 

The automotive industry has over 80,000 firms, which" 
supply it with goods and services . General Motors alone has 
over 47,000 suppliers ranging in size from giant multinational 
corporations to small companies. Suppliers, both large and 
small , viewed metrication as inevitable if they are to con- 
tinue ±0 retain the business of the automobi.le manufacturers. 
Most large multinational suppliers we ' interviewed believe 
' many of the benefits -discussed above would accrue to them. 
None of the small suppliers we interviewed foresaw any bene- ^ 
fits to themselves. 

Automobile dealers told us they did not se$ metrication 
as benefiting them. Only a small number of the prodycts' they 
sell had been affepted by metrication. Dealers believed there 
would be increased expense fo-r metric parts, labor, dual in- ' 
ventdries, additlanal st;orage space, and operating costs. \ 
The principal impacts on mechanics may be the cost for new 
metric tools and the problem of identify^ing metric from cus- 
tomary tools and fasteners.^ 'Dealers generally believed that, 
raetx^^^^t^^ costs would be passed on to car owners. (See ch. 

Metals • * ^ • 

•••.•//••■:■;•' . ■' ■ 

; A considerable portion of metal productSs are sold to the 
".-.^utojnotive, earthmoving, and agr icultural equipment companies. 
K ^tstme of tKese multinational companies hav^ announced plans 
to convert to the metric system. For the metals industry 
» to^^m^et this demand, at least a partial conversion to the 
metric system is necessary. ^ Believing hietr ication is in- 
evitable and desiring to minimize costs, companies in the 
metals industry favored a well-planned, short, and orderly con-^ 
version—a prospect v;hich these companies generally do not 
. 'foresee under existing legislation. They believed little, 
if any, benefits would be realized from conversion.- 
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Eni'ploymervt, foreign trade, an.d sales were not seen as 
being affected by metrication. One long-term benefit from 
metrication could be a reduction in ti^^ . number of sizes " 
•of metal products. Achieving this benefit would depend 
on customers using the preferred metric product 
sizes that the metals industry was.; developing . However, 
several large metal users have already expressed a need for 
metric sizes in addition to the proposed preferred si^es. 
A' numbed of metals industry officials doubt whether a reduc- 
tion in the number of sizes' would ever occur; rather, they 
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^ believed the number of sizes would increase. These officials 

also ^ay that standardization, if feVsible, could have * 
^ occurred without Having to change the measurement system. 

\ • . . ■ * . \. . ' 

\ Metal producers and distributors see problems and higher 
costs stenilnding from conversion. Some comp^niep are producing 
s'pme flat sheet steel and aluminum in hard metric sizes pri- 
ma'i^ily for the automobile industry, the major user of sheet 
and\ strip metal. ^ The producers have been able to roll sheet 
met^l products to almost any thickness desired with existing 
equipment and processes. Problems are expected if a. corfVer- 
sion df shaped products, ^especially structurifl steel and 
pipe, is negeSsary. For these products esftlnisiv^ retooling 
may be necessary and costly. > 

Thi primary cost impact wouid likely be in inventory ^. 
operations. Dual inventor ies in metric and customary size^ 
would be needed until tustomary sizes are phased out. More^. 
.space and a method of distinguishing metric from customary 
" sizes would be required. Distributors would need to invest 
substantial additional sums of capital for the increased 
inventories. One large meta]^fe distributor estimate'd it 
would cost nearly $400,000 to stock a modest range of metric 
sizes for just one grade of steelp 

What the total cost to this industry would, be is unknown 
as the rate of customer demand, the use of preferred metrtic' 
sizes, and the duration of the conversion period would deter- 
mine the ultimate cost. Being cost conscious, companies are 
taking the least7C0st approach to conversion; i .e . , they, are 
limiting cfianges to what is necessary to satisfy customer 
needs. (See ch. 12.) 

Rubber/tires ' ^ , 

The rubber industry generally believes that an-'eventual 
conversiontos the mettic system is inevitable for them. Be- 
cause the automobile' industry — the rubber industry ' s biggest 
customer — has^^begun to use metric tiries on some df its new 
passenger cars, rubber manufacturers are beginning to produce 
some metric size tires to meet this demand. There appeared to 
be littje metric activity in the Jiontire segment of the industry, 

■ Officials generally believe, the industry would not slg- 
.nificantly benefit f rom . metr icatlon . . Increased standardis- 
ation of tires was hoped for,; but seemed. unlikely to occur.^ 
The number of tire sizes and types has increased over the 
years, and the consensus among Government and rubber indus- 
try representatives is that the introduction of new metric 
tire sizes would add' to this proliferation. The produgtion 
and sale of many nejv metric tires has already been approved 
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• by^ the National Highway Traffic Safety Administration, and 
the manufacture of additional sizes has be^n proposed, 

^ Robber, manufacturers were concerned about the potential 

costs of conversion because of the need to (1) replace or 
modify existing eguipment, (2) increase inventory investment, 
C3) train employees arid provide them with metric tools, (4) 
produce more tire sizes, (5) compensate for productivity de- 
creases r and (6) convert measurerrjerit-sensitive computer 
data bases. The industry was moving slowly and deliberately, 
looking for'ways to implement metrication at minimum cost. 

Industry sdurces say that proper tire inflation is the 
most important considei: ation in tire safety and mileage. 
Safety and tire mileage may be aff^ected because the load 
limits on new metric tires differ from those for alpha- 
numeric tires. It is more likely now than ever before that 
consumers m^y purchase a tire, that ha& e'ither less or greater 
load carrying ability than the tire being replaced. Consumers 
will need to make adjQstiments in air inflation pressures to 
compensate for -differences in load carrying ability of these ^ 
tires. This means they may have tires requiring different^ 
inflation levels on a car at the same time. This, coupled 
with the introduction of ah unfamiliar metric air inflation 
r pressure unit. ( kilopascals) may increase consumer confusion 
arid the likelihood that consumers may over or under inflate 
tires', ' . , • 

\. There iS no advarttage to consumers by converting tires, 
as well as the information in consumer tire literature and on 
tire sidewallsy to inetric, (See ch, 13.) 

Petroleum \ # 

The petroleum industry foresees few benefits from a 
• conversion to the metric system. Therefore, there is little 
metric activity 'wi^thin the industry. Nevertheless, the in- 
,dustry expects . that eventually it would convert to the metric 
system. • - 

Metriqation of the petroleum industry does not appear 
neceiSsary on its owti^merits because (1) the industry is stan- 
dardized to a large extent worldwide on our customary 
Vsy^tem due to the accepltability and use of U.S. technology, 
(2) the cost of conversion may be significant although a 
reliable' figure is not available,, and (3) there are no 
, identifiable major benefits to be obtained. 

Nevertheless, some of the , petroleum companies think 
conversion is inevitable and have begun to plan for it. 
They believe that ( T) a^ some of the multinational firms in 
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other industries convert, a rippling effect will occfur, (2) 
metrication will eventually be mandated by the Government, 
and (3.) the industry could not hold out for the customary 
system while the rest of the Nation converts and the world 
is metric. 

Cost is the. biggest disadvantage to conversion of the" 
petroleum industry. Specific cost data from individual com- 
panies was not readily available. According to one company 
official, accurate figures are elusive because metric pro- 
ponents, give low estimates and opponents give high estimates, 
One company claims the costs of collecting cost data would 
be more expensive than it is worth. 

One company has released an estimate for the total cost 
of its met;:ication. In 1975 this company,, which is one of 
the top 15 petroleum companies, estimated that "conversion 
would cost less than 1 percent of its average, sales over 
the past 5 years (1971-1975). We computed this to be about 
?28 million. These metrication costs, like any other costs, 
would be ultimately 'passed on to the consumer. Another 
large company estimat.ed it would cost about $2.75 million 
to convert just its research and engineering divisions. 
An American Petroleum Institute Advisory Committee on Metric 
Planning estimated in 1971 that conversion for the industry 
would cost approximately $300 million. Th'fe one thing that 
can be said with some certainty is that metrication of the 
petroleum industry would be costly. 

Also, there is a cost for converting gasoline pump com- 
puters at gas stations. A gear box has been developed to al- 
low a pump to register in gallons now and in liters later.' 
The gear box can be installed in new pump. computers during 
manufacture, and older computers can be modified either at 
the gas station or when the computer is sent back' to 
the factory to be rebuilt. The gear box costs about $25 and 
labor installation charges fOr pumps in service apparently 
will add another $25 to the cost — based on actual experiences 
in Canada. With about 1.3 million pumps to be converted in 
the United States, this means an estimated conversion cost 
of $65 million. ' • 

;'^'e 1.3 million commercial pumps in operation today" 
cannot record a unit price in excess of 99.9 cents per 
gallon^ and the industry expects that gasoline prices could 
eventually exceed $1 per gallon. An oil company official 
advised us. that the necessary modifications to a pump, which 
would allow unit pricing of $1 or more, could cost $500 to 
$600 per pump. Pricing gasoline by the quart or liter could 
solve this problem much less expensively — $50 versus $500 or 
-$600 per pump. Conceivably, this could result in a .savings 
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in the $585 to $715 million range, A change in the unit of 
measure is the key; metrication is just one of the solutions 
^ because the same effect could be achieved by qhanging from 
the gallon to the quart. , . Jl- 

7 

Traditionally / tire air service has been provided by 
gasoline stations/ but there is no requirement that they do 
so. Proper inflation is. an important factor in tire safety 
and mileage. The public needs to be assured of the accuracy 
of devices used to .measure tdre air pressure whether the 
units used are customary (pounds per square inch) or metric.-^ 
( kilopascals ) f but it becomes most important if conversion 
to the metric syjstem occurs. (See ch. 14.) 

Aviation and aerospace ^ 

The United States is a world leader in both commercial 
aviation and in aerospace technology arid production. The 
measurement system used by this sector is primarily the cus- 
tomary system. ' _ 

■ • ■ t ' . > 

* The aerospace industry — manufacturers ox aircraft^ 

space vehicles^ missiles^ and a wide assortment of instru- 
ments ^joarts ^ and related equipment — believes that metrica- 
tion isTH^vitable for itself and the Nation. A number of 
factors Have contributed to this' conclusion: (1) the 1971 
NBS metric report^ which stated there was no question that 
the United istates should convert/ (2) the- automotive industry 
and other multinational companies' conversions/ which are 
having a rippling effect 'throughout the economy/ (3) a 1975 
aerospace industry report on metrication that stated metrioa'- 
tion was inevitable/ and (4) the Metric Conversion Act of 
1975. Taken collectively/ the industry believes these^fac- 
tors indicate a trend that it cannot ignore. 

Even though the industry perceives metricaMon to be 
inevitabj.e/ there has been no rush to build mecWc products. 
The industry is preparing the initial metric standards for 
eventual use. The cost. of converting the industry's stand- 
ards has been estimated/to be about $29 million. There have 
been no requests for a metric aircraft. The military — the 
industfy's single largest customer-r-has been involved in some 
projects which involve metric components or subsystems. 

No major benefits from conversion were identified which 
would offset the cost of converting aviation or the aerospace 
industry. However / no group . appear s to *be opposing conver- 
sion. Both the aviation community and the aerospace industry 
expect the Government to play an important role in planning 
and coordinating any conversion. 
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T^ie total cost to convert the aerospace industry to 
the metric syst^ has not been computed. Not only would the 
transition itself be expensive, but manufacturers foresee a 
. long-term price increase for metric-products. 

The U.S,. aviation community — airlines, pilots, aircraft 
owners, and the Federal Government — is concerned about safety 
in air operations during metrication. The United States uses 
only the customary system for flying. Internationally, how- 
ever, both the customary and metric systems are used to vary- 
ing degrees with each country specifying the measurement 
terms to be used in that country. The use of one measurement 
system for air operations worldwide has been sought for over 
/30 years but' never attained. 

' ' ."^ 

The extent of metric usage in air operations. is d.iffi- 
cult to determine. Although most countries register the 
measurement units they ufee with thp International Civil Avia- 
tion Organization,- we found several instances where major 
countries indicated they used metric units (meters) for al- 
titude when in fact they used customary units (feet). Custo- 
mary units of feet, nautical miles, and knots are in greater 
^^eneral use than the metric units of meter, kilometers / and 
kilometers per hour. A transition from customary to metric 
measure would havfi^ to be carefully planned and implemented 
to avoid misunderstandings. Confusion could jeopardize air 
safety. - 

Metrication of aircraf tv'operations would be expensive. 
The International Civil Aviation Organization estimates that 
^ it would cost $1 billion to convert four instruments in the 
world's civilian aircraft: the^ horizontal airspeed indica- 
tor, the vertical 'airspeed indicator, and two types of alti- 
meters. The Federal Aviation' Administration estimated that ' 
to-replace three of these instruments for nonmilitary U.S. 
aircraft/would cost between $400 and $500 million. No cost 
estimate was given for replacing the fourth instrument. 
Costs^"%o^uld also be incurred for metricat'ing other aircraft 
instruments, ground equipment, charts, and maps. Training 
of personnel would be another expense. We were not able to 
identify . any benefits of metrication which would economically 
offset these costs. (See ch. 15.) 

Building and construction 

. The building and construction industry is large, diver- 
sified, and fragmented but also highly interdependent. Many 
products and services must come together in the final product. 
No firm is large enough to act as an industry leader. 
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The industry is moving very slowly in. metr ication. 
Major portit>ns of the. industry are not invblved in metrica- 
tion and have no plans to become involved^ Much of "the in>^ 
dustry considers conver^s^on to be inevitably and beneficial 
for the United States as a'whole but is generally passive^ 
toward it. 

One of the major rea^sons for the lack of metrication 
activity is that the industry has no compelling need to- con- 
vert becaQse (1) the industry is primarily domestic^ (2) 
conversion is voluntary^ (3) the industry has no difficulty 
obtaining castomary mater ials / . and . ( 4 ) . the industry's custom- 
,ers are not demanding construction in metric. Further / the 
industry is concerned about metrication costS/ is not certain 
Qfj the benefits^ and has expressed concern that metrication 
would cause customer confusion. > 

^'^Although the costs are unknown and the impact would 
varyr Sllnost every firm and segment of the industry would 
incur some conversion costs which ultimately would be passed 
on to the consumer. Costs would be incurred irt(l) convert- 
ing procSb^ption equipment/ (2) training personnel in metric^ 
(3) maintaining, dual inventories^ (4) metricating building 
codes/ (5) possible retesting of building products^ and (6) 
losing time and efficiency while adapting to a new measure- 
ment system. ^ ^ ' 

A December 1975 study of the effects of metric conver- 
sion on the. Canadian concrete block industry, was performed 
by a private consulting firm for the National Concrete 
Praducersl Association of Canada. It was estimated that 
conversion-would cost the Canadian concrete block industry 
in the range of $6.7 million to $7.7 million (Canadian). 
The greatest portion of the estimated cost was for new molds ^ 
sets of parts used with the molds / and the initial supply of 
mfe^^ric spare parts. The cost of producing metric technical 
literature was not included. 

.1 ♦ •■ . 

The U.S. National Concrete Masonry Association has 
reviewed the above study and considers it to be comprehen- 
sive and applicable also to the U.S. industry. Some indus- 
try representativ.es believed that since the U.S. popula- 
tion is about 10 times greater than that of Canada^ the 
cqj|.t for the U.S. concrete block industry may be 10 times 
• larger. Thus^ the estimated costs could be in the range 
<>^$67 million to $77 -million.. 

Metrication benefits are uncertain. Metric convetsion 
advocates believe that if the industry is to get something ^ 
. ^out of going metric^ it must take advantage of the change 
by evaluating and making certain additional and concurrent 
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changes in building and construction practices. Opportunities 
would exist y as they presently do^ to^examine the entire 
spectrum of how the industry, does things. Those often asso- 
ciated with or tied to metrication are the opportunities to 
(1) implement the concept of dimensional coordination^ (2) 
standardize and rationalize the number of product sizes, and 
(3) improve and provide greaterMjnif otmity in building codes. 

Efforts to carry out such changes have been going on 
for many years under the customary system and have been 
successful to a large extent. Whether metrication v/ould pro- 
vide greater success in these endeavors is not known. The 
act of converting would not alone accomplish these objectives , 
but it .would provide a further opportunity to do so. To 
successfully implement these changes would require a large, 
concerted effort on the part of the industry, "and Vsufficient 
lead time before metric conversion would have to be avail- 
able to adequately evaluate the opportunities and plan for 
their implementation. There is little assurance tha:t. such 
an effort would be niade and that the industry cbuld^hot ac- 
complish the samej;Q^j^ under the customary system. 

Metricating :b|^^ing codes could be a large and costly 
process. Change's in "the codes could also mean„.that some 
building products ' may have to TDe*Vet3&5ted;^^ Cef ta^^^^^ - 
costs would be involved. On the other hand, some believe 
conversion offers an excellent opportunity to make substan- 
tial improvements in the codes byf increasing uniformity and 
accepting new technology and products into the codes. Thus, 
some costs are certain, but the benefits are not assured. 



Although mpch of the industry con^flSaers metric conver- 
sion to be inevitable, it probably will not convert, at least 
in the near futute, unless it 4s ^mandated or the Federal 
Government establishes a clear national policy to con>lrert and 
plays a greater role in conversion. 

,^If the Nation and the industry make a commitment to con- 
vert, the establishment of a target date(s) would be needed 
to coordinate a conversion program for such a large and di- 
versified^ but interdependent, collection of industries. 
(See ch. 16..) . 

Appliances 

The- prevailing view of officials in the home Appliance 
industry was that metrication is inevitable because all de- 
veloped nations have converted or are in the process of con- 
verting and the Metric Conversion Act of 1975 indicates that 
the United States would eventually adopt the metric system. 
Thus, they believe the industry will have to convert. Yet 
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diBspite these beliefs, little conversion activity had occurred . 
I^^cause there has been little customer demand for mettic ap 
pliarices; and the industry sees no substantial benefits oc- 
currin'g'.i It is too early to tell what /impact conversion^ would', 
have on the industry, * . . ^ * 

Manufacturers ha\^e told us that conversion would, bfe , - 
* costly and take time .to implement. Employee training would 
be time consuming r and product standards would have to be 
changed. Conversion would require maintaining two invento- , 
ries of spare parts and retesting products. Most manufac-': 
turers we con,tacted were also concerned about their customers 
being confused by the metric s^^stem. 

1 . ■ • ■ • ■ ■>■•■ ■..- „ ^ . 

Conversion of home appliances would be slow and delib- : 
erate according to industry officials because (1) home ap- 
pliance products currently .designed and manufactured in^ ^ 
customary units" would lastifor many years, (2) there has been' r 
no demand for njetric appliances, and (3) appliance firifts 
would find it difficult to purchase' certain key- metric partes, 
and components like motors. / . r 

Little conversion progress had been made by appliance 
manufacturers. One firm viewed as a metrication leader in ' 
the industry was only about 5-percent converted at the timp , 
of pur visit. Progress within the industry generally hadVbeen 
confined to the planning and coordinating aspects of metrica- 
tion; i.e., getting ready. The Association of Home'Appliarice 
Manufacturers has been. working on the development\of -metric - A 
standards for home appliances^^a^'nd a metric practice guid^--^^ 
meet industry and consumer needs. 

<j »i , . ' ■ • 

The appliance industry has used a 110-volt sy^tem^fot^ 
small appliances, while most foreign countries have used a* 
220-^volt system. Because electrical systems are not uniform, 
manufacturers marketing electrical appliances here and. abroad / 
have had to adapt 'to different levels of electric cutrent— 
much fike working in two or more different measurement ^sys.temsj^ 
Officials told us that they have been able to exist in such 
an environment without too much difficulty, although ^it has 
meant sometimes having to sacrifice standardization to/a _ » 
degree and^designing appliances to perform adequately for 
^a customer in whatever electrical system is infuse. > 

The ability to adjust to the lack of uniformity in power 
supply systems shows that the appliance industry is capable ^• 
Of adapting to differing demands. The need to provide appli- 
ances which would operate under varying electrical power • 
requirements demonstrates that complete standardissatlon would 
not result, in the appliance industry, eV'en'^if 'all codrxtr i^es * • 
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used the same measurement system. It also demonstrates that 
the world could exist with more than one system, be it elec- 
trical or measurement, particularly if conversion would be 
- costly. (See ch. 17.-) 

Computers ^ 

Whether or not to convert to the metric system has 
•divided the computer industry since the late 1960s.' The 
companies favoring metrication—mostly large multinationals — 
believed that metrication is inevitable and had begun con- 
, verting- some operations. These companies generally believed 
they would benefit by adopting one measurement system for 
thQir worldwi-de engineering, manufacturing, and marketing 
, operations. The industry leader planned to be predominartitly 
metric by 1982. Other companies, some multinationals in- 
cluded, are not converting because they see no benefits.. 
A few of these companies tried to convert some products but 
found that they either could not readily purchase metric 
parts or components or had to pay a higher cost for these 
items. These companies subsequently stopped their conversion 
activities. 

IndustrySjDff icials generally believed that conversion 
would be expensive, especially if there were no offsetting 
benefits^ Their cost experiences were. limited; therefore, 
no one in the industry really knew how much metrication 
would cost. 

The impact of metrication would vary from company to 
company. One problem frequently mentioned would be the need 
to maintain dual inventoipr ies for many years. Added costs 
were also expected because of the need to purchase metric | 
tools for employees, display two sets of measurement unit» 
on engineering drawings, change product standards, train 
employees, and modify or rewrite computer programs. (See 
ch. 18.) 

Business paper 

The paper industry -does not plan to change current sizes 
of business paper to the proposed international metric stand- 
ard size. The international §ize with its longer length 
would pose an undue hardship for the industry's customers 
because most filing systems, business" machines, and otheY 
related products were made to accommodate the present stand- 
ard business paper. Other record paper and forms were de- 
signed to conform to this size. These would have to be re- 
placed or modified for the longer metric size. i? ' 




The United. Sta^^^s does not have' an .official national 
standard business letter size. Private industry, however, 
commonly uses the 8-rI//2 by 11. inches size while the Federal 
dovernment uses 8 by^±0*-l/2 inches (the dimensions of the 
paper on which this^report is printed) as its standard size. 
. The international .standard business letter size is 210 by- 297 
millim^i^ers (8-1/4 by 11-3/4 inches). 

To keep the economic impact to, a minimum, the industrj ^ 
plans to retain the existing 11-inch length dimension. if^How- 
ever., to take advantage of international standardization o§ 
envelopes iji the future, the paper industry has proposed adop- 
tion of the 8-»a./4-inch width. (See ch.^19.) f y 

' V ; . . i' ^ 

Surveying and mapping .'| ^ 

Metric uYiits have been use^^ to some extent in various! | 
phases of this^ profession fO:# many years , and some of the .iaxa 
base is already metric. However, the customary system is ! 
the predominant system used. Conversion to a predominant { 
use of the metric system would not significantly benefit :j 
surveyors and mappers, although some benefit would result 1 
fron}^ a single, uniform measurement^ system on a worldwide i' 
basis. ' 

■ ■ . - / " ' ' • . 

Even though some costs would be incurred, surveyors and 
mappers did not exfpect metrication to present major problems 
as long as the "go forth" approach would be followed, ^his 
means that existing land deeds and plots . would not be r^fbir- 
veyed in metric until the land was resold or there was aribther 
need for the survey to be redone. Maps would.be converled ^ 
when they are revised or new ones are^.prepared. I i 

V The go forth approach may not be completely possible |; 
witn aeronautical charts. If these charts are converted as 
they are normally updated or new ones are prepared , .pilpts j 
may be faced with having to deal with both metric and^custo- 
mary charts for ^many years. This, could increase the chanc^ 
for error and accidents. The alternative to ^this type of { 
conversion is a more costly effort to convert iaeronautidal / 
charts over a very short period of time. ^ ^ f 

In the absence of mandatqry cu^^rsion, surveyors arid 
mappers generally*^would not convert to a predominant use of 
the metric system unless metr ic^urveys and maps are demanded 
by their clients or customers, -lload maps probably would not 
be converted until . road iSigns and odometers were conver^ted. 
Construction surveys and maps most likely would be converted 
when the construction industry converts. (Se$ ch. 20.)^ 



Labor y ' ■• : ■ .. " 

Almost every worker would be affected to some extent if - 
the metric system were to be adopted. The major potential 
issues appear to be employee metric training, tools, arid 
worker productivity.. 

, Workers would need to learn a new measurement^anguage . 
Many industry representatives indicated that metr iPtraining 
for. employees would be time consuming ang! costly. To reduce ' 
these costs, workers could be taught only what is required 
for them to perform their. jobs, and only at the time when 
needed. The American Federation of Labor and Congress of 
Industrial Organizations (AFL-CIO) disagrees" with the limited 
training approach and believes training should be equal for 
all workers. , „ 

In some cases workers' tools aire provided by the em- 
ployer. Metric tool costs would be passed onto customers in 
the form of higher prices for p;:oducts or services. In other 
cases^ workers must purchase their own tools; the cost. of 
which then becomes a tax deductible item to the extent per- 
mitted. ' f 

The Canadian Government established a 5-year assistance 
program for metric tools estimated to cost $40 million (Cana- 
diari). The program is aimed at individuals who are reauired 
as a condition of employment to provide ' their own measurement- 
sensitive tools for the performance of their duties. Eligible 
employees are to be reimbursed for 50 percent of ttie cost of 
new metric tools that duplicate, their customary tools because 
of metric conversidi;!. This program neither applies to self- 
employed persons nor persons who are provided tools by their 
employers. The program became effective on April 1, 1977, and 
IS to terminate on March 31, 1982. 

Labor- and Industry officials have expressed concern that 
metrication would result in decreased productivity. Until 
workers are familiar with metric, they may work more slowly 
and less surely and, therefore, would be less productive 
-Several industry representatives anticipated errors by workers 
because of unfamiliarity with the metric system. (See ch. 21.)* 

Medicine and related areas » » 

Discussions with association officials, selected 
pharmaceutical manufacturer's representatives, and members of 
the medical profession showed that metric units of measure 
are used extensively ih medicine and its related areas and 
appear to be particular ly suitable because of the small mea- 
surements often encountered. Where the areas' interface with 
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the public, however, the customaty units are more likely to 
be used . For *some functions , such as recording patients 
weights and irieasurements, the customary units are being re- 
placed by metric units. For other activities, such as label- 
ing and packaging over-the-counter drugs, it appears that man- 
datory conversion will be necessary before the customary sizes 
will be replaced. *, ' 

While metric units are used extensively, the interna- 
tionally adopted' metric units have *no't been fully integrated 
into operations When and if the units axe adopted, their 
\use initially may cause some confusion arid result in errors. 
(See ch. 25. , 

Weather - • ; 

The Department o| Commerce's National Weather Service 
is responsible for weather ^reporting in the United States . 
In keeping with thev belief that by passing the Metric Conver- 
sion Act of 1975 the Congress intended that the United States V 
convert to the metric system, the Weather Service began^pre- 
paring for conversion. It has a proposed national plan to 
convert public weather reporting to metric units beginning 
in June 1979 'and compreted by June 1980. Metric terminology 
would be phased in ■^t}raduai^jy:.^;;w^ short periods of ^dual re- 
porting and then metricrGiMy^^^ 

The main impact of converting weather information would 
be on the public sector. ^However, it is not the public that 
has voluntarily made the basic decision to convert, but rather 
the National Weather Service. The impact on the public would 
be the inconvenience of ^becoming familiar with hew units, the 
cost of educational programs, and the cost of -replacement — ^ 
at the. individual's discretion — of weather ins:truments , such 
tis thermometers. It appears there is no great benefit to the 
National Weather Service or ^o the public'' from the planned 
conversion.^ . 

Apart from its educational value as a method of teaching 
people metrics , convex of public weather reporting offers 

no real advantages to the public and would undoubtedly involve) 
additional costs.; From the evidence presented by the Weather 
Service and others , particularly with respect to benefits, we 
believe that, in the absence of a clear public demand oc: a 
national policy to convert to the metric system, the reporting 
of weather data to the general public in metric terms is not 
warranted at this time. (See ch. 28.) 

Sport^ 

Because of their high visibil ity, sports are considered 
by metric officials to be an excellent vehicle for teaching 
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the public to think in metric terras and to draw att^ntipn^/DV'* -f^-^ ^ 
the fact that a country is converting to the metric 'sy^t^. 1 ' 
Canada, for example, is following this approach in it'^^it-^' \ 
version activities by trying to convert its highly ^^ihl'^' 
sports, such as football, horseracing, and golf. jT^ijf .bene- 
fits to sports for a conversion are nebulous, ^^i^-^*^ ^ ^ ' " 

Representatives of selected sports in the^f^ed States ' ' • 
have indicated that metrication is taking place in track 
and field events and to a lesser extent in" swimming because .' • 
of international competition. There is little activity in ' • 
other sports with few, if any, plans in professional sports.,. 
«. ■ ■ ■ ■ 

At the. college level, the National CcHlegiate Athletic' •. 
Association has decreed that all rules and dimensions for 
all spdrts, except football, would be expressed in both 
customary and'metric units of measure. .The Association 
will provide the metric measurem^rrt^s for the'various sports 
in view of what it sees as indications that the bnited States 
is going to adopt the metric system. • Otherwise the Associa- 
tion ha^s left it up to each sport to do what is best for 
the sport as far as conversion is concerned. ' 

The National Federation ;£)£S^te. High School Assoc- 
iations, the governing body fo^MraWtpholgtstic' athletics, 
stated that running^events shalPi^^lb'iiged to the accepted 
metric "d is t^ in 1980. . 

** % v ?^^*l^ss;i6nal football has stated it would declare itself 
exempfc^i^^^^^^^^^^^ United States converted to the metric system. 
Spokest>ersons for horseracing, basketball, and tennis reported 
no metric conversion activity in their sports. Officials of 
the National Basketball Association and the Commissioner of 
Baseball's office have stated that metrication, if it occurs, 
would chan<?e ,the sport in that distances and heights would not 
be changed but might be expressed in their metric equivalents. 

Although no official conversion activity has taken place 
' in golf, a spokesperson h-as stated that some golf courses ' 
are now showing distances on score cards and on some course 
markers in both yards and meters. (See ch. 27.) 

Consumers ' • 

Metrication would have an impact On consumers in many 
and varied, ways. It would involve changing the sizes of many 
products consumers use, U^any metric product sizes may not be 
too different from those. consumers are now accustomed to, but . ^. 
they would need to learn how much each new measure is, how to 
relate the new sizes to the ones they now use, and how to/ 
determine which product sizes represent good value. ( 

. ■ , ■ ' . . . « 




. A public opinion poll conducted for us by the Opinion 
Research Corporation showed that * 

—fewer than one person in five was aware of the 
natipnal. pol^y; . , 

^-^inore persons believed the Federal Government was doing 
r mpre to increase tt^e use of the metric system than" 
any other group; 

I ' ■ » - 

— few persons had sufficient understanding of common 
. metric terms; 

— half the people believed they would not benefit from 
conversion with the remainder being split between' those 
that believed they would benefit and those that had no 
opinion; and 

•4 . I 

— twice as many people were opposed to metric conversion 
than supported it. 

. > ..... 

Other public opinion pollsv show that more people oppose than 
support converting to the metric systejn. 

Metrication provides an opportunity to establish more 
logical package sizes that could make price comparisons 
easier and adopt measurement terms that could be more easily 
understood. These objectives , however, could be achieved 
without converting to the metric system. Whether these oppor- 
tunities can be realized through metrication will depend 
on (1 ) producers ' abili{ty to change the container sizes, 
X2) Willingness of producers to abandon traditional sizes 
and marketing techniques, (3) costs, (4). government reguir^^ 
ments, and (5) pressure received from government agencies 
and . consumers to make changes. ^ ' 

Only a few grocery products, other than beverages, have 
been converted into round metric quantities, such as 1 liter 
or 1 kilogram. The grocery products industry saw few benefits 
in changing container sizes. It has been reluctant to convert 
because it feared there would be adverse consumer reaction. 
Almost 80 percent of the large corporations in the food indus- 
try we surveyed believed metrication of the industry was 
inevitable. But 54 percent believed the disadvantages of 
converting outweighed the advantages. There (appears to be 
no compelling need for the grocery products industry to con- 
vert its products to metric sizes. ' * — 
^ , ' • . &. , ■ 

Metrication of many grocery products cannot be done on a 
voluntary basis. Many States have laws and regulations which 
require the use of customary sizes for products, such as 
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bread, flour, and butter. Most States also have weights and 
measures laws or regulations that tend to limit the use of 
metric measurements for retail scales. ' Under the current • 
national policy if the grocery products industry voluntarily 
-decides to convert, the; U.S. Metric Board will need to work 
closely with the industry, government and consumer represen- 
tatives to ensure that when possible, rational size changes 
are made which benefit consumers. The Secretary of Commerce 
would need to develop new voluntary size standards. 

It -may be that the increased use of unit pricing would 
be of greater benefit to consumers than converting many prod- 
ucts to metric. Increases in the use .of unit pricing would 
facilitate price' comparisons and be easier to understand. 
Also, unit pricing is-not dependent on the use of standard or 
rational sizes which can be difficult and costly to achieve ' 
and would permit producers to make their products in sizes 
relating to their needs. . . " 

The clothing industry is in the early stages; of con- 
verting products, to metric. We did not identify any clothing 
being ma:nufactured in metric sizes but some producers are 
showing metric equivalents on their labels and on home sewing 
patterns. A trade association of clothing manufacturers has 
concluded that metrication offers an opportunity to develop 
more uniform and rational garment sizes -^nd size numbering 
■systems for clothing labels. Th? association, also concluded 
that Government aid will be needed to study human body ^ 
measurements so that new" clothing size standards can be 
developed. An NBS of ficlal- estimated that a body measure- 
ment study .would cost between $5 to $7 million. The industry 
'believes tteat other conversion costs would be minimal for 
clothing manufacturers. 

' « . ' ' . * . 

Many consumer products are not exported to other coun- 
tries? producers of those that are seem ^to have little problem 
with the measurement system used. Other countr ies exporting 
products to the United States change the sizes -of their prod- 
ucts to U.S. sizes when necessary. 

If consumer products are to be converted to the. metric 
systeiti, it must be because other more essential natipnal ob-^ 
jectives are being sought. Because tlie benefits of converting 
consumer products? to the metric system are so nebulous^ the 
U.S. Metric Board should give ser ious' thought to how the average 
American consumer would be affected and whetHer . conversion is 
necessary for the well being of the consumer and the Nation. 

» . ■ ■ • 

If the United States continues to implement its present 
voluntary metrication policy, it can. expect much confusion 
irrthe marketplace. Without a firm Government commitment, 
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some product sizes will convert and others will not under,.the 
current national policy Proliferation of package sizes inay 
result. Con&tiiners may not be able to understand many size 
designations, and it may become difficult for them to make 
value comparisons.^ 

If areas aftecting the consumer are -to ^converted , 
consumers should 'have a voice in the decision. The Government 
will need to under.take public awareness programs. These 
should be coordinated with conversion and promotion activities 
that take place in th,e public and pr-ivate^,^^jgctors Both sec- 
tors should share the burden and will n^.^o^^'w? work together.- 
(See ch. 27.) / ' ^ 

Beverage case study ^ 

The beverage industry provides a unique opportunity to 
look at metrication in the Onited States, particularly with 
respect- to the effect q|i consumers, ^bme beverage industry 
of ficJLali^. saw metrication as an opportunity to improve in- 
dustry oper^i^tions and benefit consumers.. Others saw it as a 
costly change that would not benefit either the industry or 
its customers. Some said they would not coavert unless forced 
to by the Government. Their views were affected by, factors, 
such as exports, imports; marketability -of products, compe- 
tition. Federal and State laws,, and the costs .involved to 
adjust product containers to different sizes. 

Some conversions made by the beverage' industry may have 
benefited consumers &nd the industry. But other conversions 
-and .related actions have been harmful to consumer interests. 

The wine^ and distilled spirits industries are totally 
converting thejir^ products to metric sizes for marketing 
reasons. Both are regulated by the . Department of Treasury's 
Bureau of Alcohol, Tobacco and Firearms .' However , the 
producers requested •the change. Many of their products 
are now being sold in metric ^izes." The conversion period 
for"" wines began January 1, 1975, arid Will be complete by 
January 1, 1979. For distilled spirits the conversion be^an 
on October 1, 1976, and will be complete by January 1, 1980. 

Following the favorable sales experiences by one soft 
drink producer, several other major producers have introduced 
metriC/ sizes in many areas of the country. Soft drink pro- 
ducers believed there would be an increase in tjie use of the 
metric system in the United States; therefore, new container 
introductions should ..be' in metric. But the soft drink in- 
dustry did not plan an overall metric conversion in the near 
future. . • 
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, The beer .industry sells all its products in customary 
sizes and did not plan to convert to metric si'zes. Some 
brewers^ however^ show metric equivalents on their labels. 

Most milk containers show metric equivalents^ but all 
milk -i s -still -sold -~i-n-r-at ion a^l^^ — The Indus- — 

try has no plans to convert to metric sizes.' 

While further adoption of rational package sizes is a 
laudable objective for beverages ^ it is one that could be 
achieved without converting to the metric . system. 

Conversion of wines and distilled spirits was facil- 
itated because their sizes are regulated by tlfie Federal 
Government. Milk and beer sizes are also regulated ^ but 
size regulation is performed by the States, 'if milk and 
beer are to be converted to metric sizes/ coordination 
among the States would.be desirable. Soft drink sizes are 
not regulated. Ad^ditional improvements are possible to the 
sizes now used for soft drinks and beer^ and SQme chajjxjes 
may be desirable? but/, conversion to metric units could re- 
sult in adoption of new sizes which do not benefit consumers. 

Metric proponents have staN^ed that consumers will ben- 
tefit if rational metric sizes are adopted which would make 
price comparisons easier. However ^ our study of the bev- 
erage industry showed that metrication does not necessarily 
provide assurance that beverages will be manufactured in 
sizes that will be easier for consumers to understand and 
make price comparisons between. 

In distilled spirits^ for example^ before the conversion 
t^egan^ 94 percent of sales were in five customary sizes--l/2 
gallon, quart, 4/5 quart, pint, and 1/2 pint. Except for 
the 4/5 quart, all these customary sizes were multiples 
of one another, enabling Consumers to make price comparisons 
between most sizes. The 200-, 500- and 750-milliliter and 
the 1- and 1.75-liter metric sizes which will replace them 
do not provide as much ease of price comparisons. The 200- 
milliliter and 1.75-liter sizes, which are the most difficult 
to make pric^ comparisons with, are the' sizes in which the 
industry made the highest price increases when metrication 
took place. The Bureau. should .reevaluate the selection 
of these sizes. J( 

Most wines and distilled spirits that were converted to 
metric sizes experienced unit price increases grea£er than 
thos^ that did not convert. Our study of wine prices showed 
this extra increase to be 2.9 percent in the conversion from 
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4/5 gua'rt to 750 milliliters; 10.5 percent in the 1/2 gallon 
^to 1,5 liters conversion; and 6.7 percent in 'the gallon to. 
3 liters conversion. The conversion from. 4/5, pint to 375 
milliliters resulted in a 0.4 percent less increase than 
nonconverted products. For distilled spirits opr comparison 
of7pr~ic"es~~show^e^^ 

conversion of the 1/2 gallon to 1.75 liters; 0.7 percent in 
the 4/5 quar t to 7 50 . milliliter ^^convers ion-; and 11.4 percent 
when the 1/2 piht was converted to the 200 milliliter.^ 

While the impact of the wine ^and distilled spirits con- 
versions on consumer prices- h.^s been largely detrimlent^l so 
far, it remains to be seen whether the practice of increasing 
prices of converted products continues through the rest of 
the conversion periods. 

.The Bureau cf-Alcohol, Tobacco and Firearms and the wine 
and /^distilled spirits industries, in carrying out the first, 
complete national metric conversion of a consumer product, 
had a unique responsibility to adequately inform consumers of 
the changes. The industries requested the Bureau's approval 
to convert to metric sizes , and th^ Bur eau^ gave its consent.. ^ 
These organizations have not adequately advised consumers 
about the size changes being made. As a. Government agency 
responsible to the public, the Bureau should have ensured 
that its actions protected the public intVrest^ Because it : 
did not^ do this adequately, consumers were not adequately 
serve.<3*f' The Bu'reau should expand its i|>u^>ii^awareniess program 
to bect-er inform consumers aboiit the chknges being made. 

On the Other hand, -the soft drink industry has begun 
marketing some of its products in rational me/tric sizes. If . 
this trend continues and a complete conversion is made to met- 
ric sizes, price comparisons should be easier for consumers.. 
It hag been, stated, at least in some instances , that prices 
were not increased when conversion occurred. However, we'wer,e 
unable to indepiendently verify the actual pricing of soft 
drinks that had occurred as bottlers made conversions to met- 
ric sizes • — 

The conversion periods 'used for wines and distilLed 
spirits were adequate to meet the needs of* these industries 
and of the glass industry which supplies the bottles used. 
These conversions have shown that' selection of proper 
conversion periods helps to reduce conversion costs. If 
the United States converts, it will be beneficial for con- 
sumers if products are converted in short time periods so they 
do not have to use two measurement systems' in "the marketplace ' 
for a long period of time. Yet, '^an adequate period of time 
is needed to minimize conversion costs. The needs of both 
would have to be balanced. (See ch. 26.) 




GOVERNMENT 



No overall metrication policy or plan has been developed 
to guide Federal agencies. Many agencies have or are devel- 
oping a policy and a number have or are develooing specific 

pl-ans-to- go -metrrdcv — Gener ally^v -the~agencie"5~'h^^ a bolTcy o f 

following industry's lead and coordinating- their efforts. 
However, some agenices, such as the Federal Highway Adminis- 
tration (see ch. 10), the National Weather Service (see ch. 
28), and the Departirent of Agriculture (see ch. 22) have been 
proceeding on their own and appear to be propelling metrica- 
tion. Such actions give rise to impressionrS that the Federal 
Government is mandating conversion as 23 percent of the per- 

^ ^sons interviewed in a public opinion poll conducted for us 
*(see ch. 27), and 42 percent of the small businesses respon- 
ding to our questionnaires, believe (see ch. 5). 

«• ^ ■ ■ ■ ' . . ^ '■ ■ 

The overall metrication activities of Federal agencies 

?eed direction and coordination to ensure that the Governinent 
akes a consistent approach to metrication and that Federal 
agencies do not force conversion activities to occur, con- 
trary to the intent of the. Metric Conversion Act of 1975, 

Other countries with a Government commitment to convert 
used Government purchasing power to aid the conversion pro- 

- ces^.. This is particularly true in what we identified as a 

- "chicken and egg syndrome" that occurs when manufacturer's are 
willing to produce ^i'n mfetric once.their customers order in 
metric, and customers are willing to buy in metric once the 
manufacturers are producing in metric. Government purchasing 
powers could be used to breach this log jam by ordering in 

^^^Jljetric on .a sector-by-sector basis once a commitment to con- 
vert is made as was done in Canada. 

.There has been some discussion of the use of the metric 
system as a means to achie^^e standardization' in NATO. The 
problems of standardization within NATO are tlie result of a 
multiplicity of research, development, and production problems 
of the member countries. It is generally acknowledged that 
political, economic, and social conditions often take, pr ipr ity 
over standardization efforts.. However, standardization of 
NATO's weapons is a very important objective. . Nonmilitary - 
factors, such as inflation, unemployment,, balance of payments, 
and the, maintenance of a strong industrial capability must 
be considered. Thus, in our opinion, even if the world was 
metric today, NATO would still have its standardization prob- 
lems. (See ch. 22.) . . ' . / 
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U.S. Metric Board . . ^ 

All 17 members of the Board were nominated by the Presi- 
dent and Confirmed by the 'Senate during the first half of 
1978. Although the Board has met^ it had not really become 
fully- operational -at-the- t ime -this repor-t-wen-t-to-pr-in-t . L. 

Th.e ^duties of the Metric Board put it in the position 
of a central planner and coordinator. The Board should 
not place" itself in a position where it is perceived to be 
aii advocate or opponent of metrication. The intent of the 
'Metric Conversion Act of 1975 is that the Bo^rd'-is to be 
neutr al .* - * 

.■ ■'■ - . ; ■ ' ■ m ' 

The conserfsiTs of respond^ts to our questionnaires was 
that the principal role of the Federal Government would be to 
counsel and advise interested parties on metrication and 
coordinate metrication activities. More respondents believed 
-that target dates should be established by the U.S. Metric 
Board in consultation with industry than ^y anj^ other group. 
That is^Sthe respondents believed they should have a say in 
the target dates,.. * 

■ , . • -f/fi- 

We agree that specific target dates for each sector that 
voluntarily decides to convert are needed. All affected par- 
ties including consumers, should be involved in making the 
basic decision to convert or not. They also should be involved 
in developing - a pilan and setting target ' dates . The decision 
that a sector has voluntarily decided to convert along with, 
the rationale should be made public. Public hearings which /- 
are authorised under the Metric Conversion Act of 1975 shoulti 
be heia.for those conversion plans that affect the general 
public. 

Conversions have occurred' without a Metric Boarc^. For 
example, even before the NBS study, the pharmaceutical indus- 
try basically converted to the metric system in some of its 
internal operations. The automobile industry is proceeding, 
with metric conversion without the involvement of the U.S. 
Metric Board.. The wine and distilled spirits industry like- 
wise has planned and coordinated its conversion without the 
Metric Board. 

Some aspects of these conversions have not benefited - 
everyone as much as possible, but without compulsory powers 
the Metric Board might not have been able to solve* these 
problems. The Board was not provided any 3uch powers. 
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states 

state governments generally adopted a wait-and-see atti- 
tude about converting, although many support conversion. 
In discussions with State officials, we. found little agree- 
ment, even among departments within ShahPs^ ahput when; where, 
and how conversion should tak| place within State governments. 

Most States believe that their metrication efforts^ would, 
be facilitated if the U.S. Government would establish target 
dates for voluntary conversion, provide financial and techni- 
cal assistance to States, change all Federal laws that specify 
use of the customary system and develop a national metrication 
plan; Slightly more than 50 percent of the States also be- 
lieve that making conversion mandatory with established dead- 
lines would help States convert. 

We identified five States which passed legislation promot- 
ing metrication. A few. others have proposed metr ic legislation 
but It had not been passed. Most of the. States, however, had 
not seeijT^^it to introduce or amend laws to support conversion; 

. Metric conversion is seen by many/State govemmen'ts as, - 
a noncrisis-orientedV expensive activity with vexy ' f^ew' • a". - " ' 
near-term benefits. They also question the wisdoifitot.pEbceed- 'i' 
ing into conversion out of phaise with other States/ th«.rWby.' > -i^^^^^ 
.creating a confusing and possibly dangerous e'6y.ir'd,nment for- 
interstate travelers and those engaged.' in in fers ta t^ commerce .-''t 
StateJ fear becoming a "metric is^land" amongV othpi' nonpiefc-r ^6 - 'i- 



states tear becoming a "metric is^land" among othpi' nonmefc-rri - 
neighbor irig Stat||^ / ^ ^ff'^ : .i:;^ 

uu ^;"y federal metric activity IhouldAe ddordinaVed "wittf*' 
the States. (See ch. 23.) • . • . ^, . . , 



Education 



. The Office of Education, Department of- I^^alth, Education, 
and Welfare, has been involved in; metric education sincea972 
Programs funded by the Office Of Educatio./i hliv> ibeeri d^esigned ' 
to develop metric e^cation instructional materials in v.oca-^ 
tional, technical, and adult el^ucation ^hd -^£ea<Sher training , 
materials fox people with sighfc handicaps ,. Feading, dlfificul- 
ties, and other learning deficiencies. A . . " -■'^ . ' 

■ , ■ . " ' - ■-' ■ ' '■' 

Other funded programs were directe-d." tovfard ^evelopind" ? ^ 
working models which States and . territories fcould u«e • fri th^ ' > ■ 
transition to metric education and plaren:in,g„*6w ±he- Nation' s i 
educational institutions can best prepare'^meri^ns to under-* \ ' 
stand and use metrics. Those program^- were' supported.4y the. 
Office of Education through f unds not .specifically 'ap^fr.d/ ' \ 
priated for metric education — elemehtary,*technioal , dd^lt, • * 



and research &undSi; Leq/islation t^aLSsed in August 1974, how- 
ever , specif icaliy provided or metric e(^ucation qrants in . 
fiscal years 1976/ l97J, and r978;.v tot^l of $6.3 million 
was appropriated for this gran,t program. It appears that 
before additioriaT funds for. metric education are considered, 
— thawed ucat ion -ef fort -shou^^l^^^ - 
with whatever itietricatlon/prans a!id -efforts ekist in indus- 
try, Government recreatiin , m and other sectors. 

Educators statqd that the- metr ic system is easier to 
learn v^nd teach, and' results in f^ewer errors . ^ It has been 
statQQl that teachers would have more time for other educa- 
tional ^fforjts b^causi^ metrics can be learned more guiopkly, 
but we did not find a'consensus on this. ^ 
. ''v ' ■ 

.^n: ^ ■ trend is toward^etr ics as children 

^arj5;^ei^n^^ the'rtetric system throughout the Nation^ 

^ " Ali^^tat^education.. a^ metrication. In fact, 

,13 'State's Ji a(P ^et 19^ as the target year for the school sys- 
^ y terns* i^i fchpse States to b^ teaching predominantly in the 
. metiflc s.-j^tem.^,^^ trend may be harmful because 

such dates .^lavi," 'tip coordinated with any other conver- 

* l^on^^aptiYity '(economy or society or with an anticipated 

•need. Thus, tWer'e may be. a. '^generation of children who were 
r^^prwn^^ trying to function in .the cus- 

J« toitiary, syi|t^m in>^t|je United States. 

./Vv fV Th^ to how much each school 

S;ysteMr^^^ It ds obvious that some metric 

eduoation^ is advisable*. - State edlacation agencies' views - 
■' differed .oh hpw -long^ p^ iod of du.al. measurement capability 
' would be V^eded by «^t'ux3erits. Depending on the long-range 
. metridc^t.ton timetable of ^some industries and the possibility 
' would not convert at all 

v;^uh.der p5lj.cyj it is likely that the customary 

system "^weuld-. need t,o' be taught along with the metric system.. 
'.What is used predominahtlij in the community should be the 
predominant system taught in the schools. Our educational 
,V .s^s-tsem needs guidance on.^ the national po^licy and its imple- 
-mei^tation. • (See ch; -24. ) / 

. - -\ ^ ■ ' . . ^ 

' Lefgal impl i cat ions . V 

J- ^ i» • . ' ' ^ 

-'^ ' ■ V .>^^-^^- ' ^ " " ■ 

fjetr lealfion. woi^l^^ require reviewing laws, regulations, 

ordinanfees^ ' and <36 at all levels of Government to see 

whe the rV thereat e' mfe^^^ provisions that would 

fteed to Nbe|;^Kangedi ThAs would be. an enormous undertaking. 

Under t.he^i^^^nt "national policy where there is no commitment 

td convert,: it' wo,uld be even more difficult. 



It could be viewed as an opportunity to make improvements 
and eliminate thosfe laws, regulations, ordinances, and codes 
which are obsolete or unneeded, but metrication is not nec- 
essary to make such changes. The process would enttail the 
expenditure of a XJonsider able amount of time and money, and 

„LiILychij:onf^^^^ j_ 

^ converted, and others were not. 

Various officials in tTie private sector havfe been con- ^ 
cerned that jointly planned metrication activities could 
subject participants to law suits under the Sherman Anti- 
Trust' Act. The Department of Justice has provided guidance 
on steps industries can follow when carrying out their met- 
rication activities. (See ch. 29.) 

BENEFITS 

Ascribed benefits of metrication are not as closely - 
related to metrication as they are claimed to be. Most are 
goals which have previously existed and have been achieved to 
varying degrees under the current system. Although proponents 
view metrication. as the vehicle to achieve them (to a greater 
degree) . It is' doubtful that many of these benefits would 
be achieved' through metrication without incurring cost&- which 
would partially or wholly offset or even, exceed the v^ue of 
the benefits. Also, certain benefits , :such . as increased 
standardization alid rationalization ofi- consumer products, 
might be unattainable without the imposition of Government 
laws and regulations. 

The often ascr ibed benefit that the metric system is 
easier to use. and results in fewer errors iis generally but not 
universally accepted. There was some disagreement from small ; 
businesses. The value of such a benefit ca^j^not be determined, 
but it may be one of the. few direct benefitsi' of metrication. 

^Both the proponents and opponents have expresse'd con- 
cern , over the effect conversion would have on U.S. trade an^d 
relations with foreigri'-countr ies . Hx^wever , the effects 
of metrication are not as clear cut as either the proponents 
or opponents contend. We could not determine from available 
sources the extent to which U.S. trade will be affected, 
either in the short or long term, by a decision to become 
predominantly jnetric or to remain predominantly customary. 
The effects of metrication, in promoting or deterring trade 
are presently considered by the firms we contacted to be 
relatively insignificant, and companies in the forefront of 
metrication,, appear to be pursuing conversion for reasons 
other than a possil?re favorable impact on trade. 
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A majority of large businesses believed conversion (Woiil^d 
facilitate trade because a common measurement language would 
come into use. Trade is also facilitated where the same; ^1 * 
language is used. But an even larger majority indicated they 
did hot expect any significant change in either exports ;orV; 
-impart s-^s-a-resultaf—conversian. — A~ma jori ty-of --the~-f-irm'jsi-- 
cited factors, such as competitive prices, high product ' 
quality, superior technology, and ^ood reputation and relia- 
bility as being of major signifiqance in promotjing exports. 
The design and manufacture of, products and engineering sta^id- 
ards in either metric or customary units were not considered 
to be a significant trade factor. ' ^ 

Some. view metrication as an opportunity to improve : ; 
production efficiencies, facilitate technological advances 
and make other worthwhile changes. While metrication could 1 
provide the opportunity or vehicle for such chajjiges, there is 
no assurance of achieving them. Also, it generally was unde- 
terminable whether the cost of metrication wtould be offset by ^ 
the value of the ascribed benefits. Of greater importance 
was the fact that most, if not all, desired changes could be^ 
achieved under the present measurement system. ^ 

These benefits could also occur with the replacement of- 
obsolete equipujent and facilities or when other changes 
occur. If equipment or facilities are subjected to prematute; 
obsolescence because of metrication, this would increase the 
metrication cost. * Any increased efficiencies due to new 
eqaipmerji would have to be weighed against the cost of . the 
change to determine whether or not metxication would result 
in a net benefit. 

Whenever the question of metrication benefits is brought 
up throughout the metric movement, increased standardization 
and rationalization .is. given as the answer. Standardization 
occurs when the number 6f standard items and products in- 
creases. Ratronalization occurs when a limited set' of product 
sizes in a rational series is established. Eventually all 
sizes' not in the series are eliminated, generally resulting 
in a, reduction in the number of sizes. ^ 

Present sizes have developed over the years. in the 
marketplace to meet demand. For some products, industry 
officials believe that most of these sizes meet theiji 
needs* ^ Substantial standardization and rationalization 
has been achieved under the present customary system and is 
a* continuing goal. 

There is little doubt that increased standardization 
and rationalization could result in benefits, but the costs 
of achieving these ascribed benefits are unknown. Increased 



standardization and rationalization could be achieved using 
oujc customary system, but proponents viey metrication as an 
opportunity or vehicle to achieve the results. However, 
metrication would result in dual inventories of customary- 
and nietric-s'iz«|atems for a considerable amount of time, 
particularly ifl»hose--indu wherg- equipment has -a long- " 

life and spare pSrts have to be maintained; This would be 
a very critical problem fofr many^ industries, suppliers, and 
retailers and would cost/an undeterminable amount. Only 
after the period of dual inventories has elapsed would it 
be known whether irtcreased standardization and rationaliza- 
tion has resulted and at what costs. Also, if metrication 
occurs, many standards will have to be reviewed at substantial 
cost in time and money. 

There is little assurance of achieving increased 
standardization and rationalization because the use of stand- 
ards and the selection of product size is generally on a 
' voluntary basis in the United States. Some other countries 
have more control over standards and the size of products. 
Also, there is little assurance that a new proliferation of 
sizes would not occur even if initial standardization and ra- 
tionalization can be achieved. It appears that Government 
controls/might be required to help ensure that standardization 
and rationalization would be achieved^and maintained. We 
believe this generally would be oj^osed by the American people 
and industry. . ^ . 

Some persons claim that consumers will benefit because 
the metric system/ is easier to understand and price' compari- 
sons will be easier to make. The premise , that price compari- 
sons could be made easier depends on the wil-lingness and abil- 
ity of producers to change to r ational sefx i^V-of sizes. It is 
quite likely that changes to^ government laWs^ ^nd regulations 
would be needed to ensure that rational 'paclcage sizes would 
be used. For some containers , such as cans, size convergions 
"would require a considerable expense that quite likely would 
be passed on to consumers'' in the form of higher prices. 

It may be. that the increased use of unit pricing would 
be of greater benefit to consumers than conver.ting many sizes 
to metric. Unit pricing would facilitate price comparisons 
and be easier to understand. Unit pricing is not dependent - 
on the .use of standard or rational sizes, which can be diffi- 
cult and. costly to a^ieve, and would permit producers tc^\ 
make their products in sizes relating toM their needs. 

There is no compelling reason for many consumer products 
and sports to^ convert. For most consumer products and for 
activities such ajs sports, no major benefits would orcur to 
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either producers or consuipers by converting to, the metric ' 
system. Many consumer products are not exported to other 
countries; producers of those that are seem to have little 
problem- with the measurement system used. Other count3:f ies 
exporting products to the United States change the sizes of 
— t h e-i-r— p r o d u c t s - 1 o - U> S ^— s i z e s -wh e n - n e c e s s a r y .— 

COSTS , 

The total cost of metrication for the United States has 
not been determined/ and it appears that it is difficult to 
develop a valid estimate. Australia^ Canada^ and the United 
Kingdom were unable to do this for their conversions. I'he 
3-year NBS study published an 1971 also was urtab^e to provide 
such a figure. ' 

Proponents have claimed that while costs would be in- ■( 
curred to convert^ the costs of nob converting would be 
greater. These latter costs are viewed as opportunities lost 
by not converting. As difficult as it. is to determine the 
cost of conversion/ it would be even more difficult to esti- 
mate the cost. of not converting, 

Generally^ the i*nitial metrication cost estimates for 
a company have been higher than the actual'cost. This 
seems to occur beca'use an organization ' s initial reaction 
to metrication is that many machines / other assets^ and 
supplies will have to be replaced. However^ once a de- 
cision to convert is made and suborganizations are told 
that they are to absorb the cost or a central body is 
appointed to review all claimed metrication costS/ the 
next cost estimate invar iably is less. They take courses 
"^f actions which minimize the conversion cost. This .is 
not to say that the costs are not large or that they would 
outweigh potential benefits or vice yersa. Generally the 
necessary cost information is unavailable, to make such 
a determination • 

Most businesses that are converting told us they did not 
keep track of metrication costs .but just absorb them in their 
normal operations. Cost information is cons'idered pro- 
prietary by most firms/ and therefore^ metrication cost - 
data was seldom released to us even when available. However/ 
the majority of firms believed that metrication costs would ^ 
be siibstantial. Our review showed that whatever the costs, 
they generally will be passed on to the consumer. 

If metrication can be phased into an operation under a 
normal replacement program, the cost would be much <less than 
if items have to-be replaced earlier than normal just to 
make them metric. Also, if a conversion kit is used or a 
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part replaced rather than replacing the entire item, the 
cost IS much less. This is assuming some outside force or 
pressure does/not dictate conversion at an inopportune time 
or manner. An example of this would 15fe -if a major customer 
required all its suppliers to provide metr ic -products and 
supplies. — A~suppl-ier-probably;-qauTd~no^^^^ 
major customer ' s business , and w6uld have to convert some. 
If not all, operations to metric and replace equipment before 
Its useful life had expired. " 

Soiije of the major cost areas include training and edu- 
cating people; converting computer systems, data .bases, and 
standards; changing laws, regulations, ordinances, and' codes; 
maintaining dual inventories; purchasing hand tools;, changing 
product sizes; .and familiarizing consumers with m^'ic terms. 

Personnel would have to be trained, but the costs can 
be minimized 'by providing only what is needed, to those who 
need to know, and when they need to know "i^t. But some seg-\ 
ments of organized labor want a much broader training program 
for all workers. Metrication could result in decreased \ 
productivity temporarily as employees acquaint themselves 
with the new terminology and product sizes. 

State education authorities feel that metric education 
can be incorporated into the school program at.little cost 
after teachers are trained. However, costs fc* travel to 
training sessions, payment of substitute teachers wiiile 
regular teachers are. being trained, and stipends toHteachers 
for additional time in training and purchase of materials 
could be substantial. On the other hand/ in- the classroom, 
metric instructional materials and textbooks- can be provided 
at little or -no expense as expendable materials are replaced 
and textbooks are obtained during a normal replacement cycle. 

In addition to formal education, there would also be a 
cost for a public information ."program which would have to be 
conducted both on a national and local level by all segments 
involved in converting both in the'public and private sectors. 
They all woultThave a responsibility in educating consumers 
i.:n understanding and using the metric system. 

Conversiqn of computer systems and data bases, along with 
other administrative -material,' could be a significant cost, 
but^there is very little metrication experience in this area 
to date. . . 

It is gener^ally recognized that converting existing 
standards or developing new metric standards would be costly 
'and time consuming. We were not able to obtain, an overall 
estimate of how much these costs would be. 



It is generally agreed that for^ many industries the 
cos^ of maintaining dual inventor ies' of customary- and metric- 
size parts for many years will be significant. Many indus- 
tries would want the shortest feasible conversion period .to 
shorten the period of dual inventories. Others would want 
to~eKteTid~:the~conversion~period ~in'"0 " 
of the costs of equipment adjustments and replacements by 
having the changes take place at an opportune time—generally 
when a change would have to be made for other reasons^ such 
as replacement due to obsolescence or worn-out equipment. 

In some ca3es/ workers', metric tools have been provided 
by the employer. These costs would be passed onto customers • 
in the form of higher pr ices^f or products or services. In 
other caseSf workers must purchase their own toolS/ the cost 
•of which then becomes a tax deductible Item to the extent 
permitted. Government subsidies have be^n proposed By some 
for the purchase of metric tools needed ay U.S. workers. In. 
this case the cost would be passed onto ^he taxpayer. 

Metrication would require reviewing laws^ regulations^ 
ordinances y and codes at all levels of government in the 
United States tp see whether there are measurement-sensitive 
provisions that would need to be changed. This would be an 
enormous undertaking. It could be viewed as an opportunity ^ 
to make^Mpprovements and eliminate those laws^ regulations ^ 
ordinap^^/Snd^ codes which are obsolete or unneeded. However 
the- prc^ws wquld entail the expenditure of a considerable 
amount otP* time and money. . 

COSTS LIE WHERE THEY FALL ^ 

One of the principles of metrication adopted by all the 
converting countries was to let;, the costs lie where they fall. 
In other words^ metrication would not be subsidized. The^re 
were some exceptions to this policy^. The policy was recom- 
mended in the 1971 NBS metric study and has. been adopted in- 
ternally by most converting firms. Many firms have adopted 
this principle^ by requiring suborganizations to absorb inetf 
rication costs in their budgets and operations. If a sub- 
organization^ firm^ or industry knows it will have to absorb 
the costs f there is a tendency to keep the costs down to 
remain compe1:itive* However ^ in most cases it apoears^the 
costs will b'e passed on to the customer. ^ 

If Federal financial assistance is available^ there could 
be a disincentive to control costs because someone else^ in 
rthis case the taxpayer/ would be picking up the tab. A number 
■.of industries indicated a desire for Federal financial assist- 
ance in their conversion efforts* However^ this would likely 
proliferate because once one sector is granted assistance ^ 



undoubtedly others will want assistance also. Already there 
has been some discussion about the need for assistance for 
the scale and apparel industries, small businesses, and 
labor. The 1975 Act did not establish^ cost policy and 
did not provide for Federal financial Assistance. Some of 
^the converting coun^r ies_,_all of whom (had a national commit- 
ment to metrication r did "provide some financial assistance. ~ 
Two of the four converting countries that we were abXe to ob- 
tain information on, granted exemptions to taxes on the pur- 
chase of equipment relating to conversion on the premise' 
that the Government should not increase its revenues through 
conversion. Also^ Canada provided financial aid for certain 
workers metr ic tools. / 

We believe that the principle of having costs lie where 
-they fall^ should be followed with regard to conversion activ- 
ities. If a sector cannot convert without government assis- 
^ tance, then it would appear that it may not be in that sec- 
tor's best interest to convert to the metric system. 

SAFETY HA ZARDS AND ERRORS 

— ' " -0 

Concern has been voiced in several a$eas about safety 
hazards occurting during ^metric conversion. One area of 

- concern is domestic air operations. In the United States , 
all air operations use a standard for measurement which is 
based entirely on. the customary system. The U.S. aviation 
community sees no reason for conversion. Aviation officials 
a^e concerned abou't safety if the texms used in air opera- 
tions aire converted to 'a total metric system. With the num- 

, ber of aircraft and persons flying today, we have been told by 
those 'involved that there might be serious air safety conse- 
quences to such a mass conversion. 

TheiiP also has been some concern raised in the medical 
field about safety if all measurement terms are converted 
to the international metric system (SI). The medical field 
s currently uses' some metric terms that ar^ not accepted in 
the international metric system. 

The conversion of some home appliances where heat is 
involved has raised .some concerns. The user might confuse 
Celsius and Fahrenheit terms and touch an appliance that ^ 
was thought to be warm when it is actually very hot. The 
result migt\t be a serious -burn. 

industry might have a similar problem with thermometeris 
and pressure guages. For example, at an aluminum plant a 
control operator set a temperature guage on a furnace at a 
level which he thought would heat an aluminum ingot to a r 
workable temperature. However, the guage was in Celsius 
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rather than in Fahremheit and instead of a heated inqot^ the 
inner furnace was covered with mol ten ' alumit\um. 



We do riot know how serious these problems miqht be^ ^ 
but they are concerns that would have to be dealt; with ia> 
a metric conyersipn, * - 



METRICATION LESSONS LEARNED BY 
OTHER COUNTRIES 

Regardless of the differences in physical and economic 
characteristics and types of governments b||^ween tlie countries 
that have converted or are in the process of converting — 
Australia^ Canada/ New Zealand^ and the United Kingdom — and 
the United States/ their experiences could provide valuable 
guidance if the United States adopts a national policy to 
convert^ We believe these countries ' metrication experiences 
have shown' tha't certain principles should be adopted Vf the 
United States is to convert to a pre^dominantly metric system 
of measure in an efficient and economical manner apd within 

an optimum period of time. 

* '. ' 

A firm Government commitment is the priacipal lesson on 
which the other lessons are based and all four countries 
agreed that it is the underlying necessary principle of metri- 
cation. The prinbiples or lessons learned and the curr'^t^ 
position in the United' Statesv,are as follows: 



Lessons learned by 
other countries 



Status in the 
United States 



(1) 



A clear and firm Govern- 
ment commitment to convert 
is necessary; to achieve a 
successful conversion . 



The United States has 
not adopted this 
policy/ and there is 
much 'conf uspLon as to 
whether the United 
States is c!bmmitted 
tb.a metric America. 



(2) 



A central body should be 
established early/ shortly 
after the national cpmmit- 
nient is made/ to plan and 
coordinatie the conversion 
and. inform the various 




sectors and the public of 
metric activity. 



tional — over 2 years 
after the passage of 
the 1975 Act — at the 
time this report went 
to print. 
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Lessons learned by 
other countr ies 



Status in the 
United States 



(3) 



A well-developed plan 
must be prepared and 
effectively implemented 



r 



(4) A /'successful voluntary 
conversion must even- 
tually become mandatory 
through laws and regu- 
li^tionSy etc, f in order 
ihat the metrication 
gfrogram can be completed 
Necessary exceptions 

" should be permitted. 
\ ■ 

(5) ^n overall target date 
imust be established for 
fche country by the Gov- 
iprnmentf and specific 
target dates must be 
Established for the 
jj^arious sectors by those 
j^ffected.- 

I 

(6) The public ^must be ad- 
fguateiy informed and 
J<3ucated ^ and responses 

Jlus| be itiade- *j^^onsumer 
«Q ri ce r n s . ^^^^h ^ o 
^&f the retail 'swtor is 
|t:he most difficult and 
IrtuSt receive .special 
^attention. 



There is no national 
plan and should not 
be under the current 
law and national 
policy. However / 
there is some coordi- 
nation being done by 
the American National 
Metric Council/ but 
most of it is very 
preliminary. i'-^-^ 

The 1975 Act did ri'ot,^, 
contain and the tJ,iS? 
Metric Board does not 
have any compulsory 
powier s , 



No overall target date 
exists for conversion, 
in the United States, 



These are some of the 
responsibilities of 
the Metric Board. 



Lessons learned by 
other countries 



Status in the 
United States 



The principle of letting 
costs lie where they \ 
fall should be adopted 
if at all possible. All ! 
the foreign countries did 
thiSf although a few made 
some exceptions. 



The use of the Govern- 
ment's purchasing power 
greatly facilitate.s 
the conversion. (Gov- 
ernment should be care- 
ful that it does not ^ 
pick up the tab 'for an 
inordinate amount of 
pr ivate enter pr ise ' s 
metrication costs. ) 

The conve^'^ion. of cer- 
tain sectorSv such as 
sports and weather 
reporting f is an exqel- 
lent means, of educating 
the. public. 



To date there are no 
Federal metric assis- 
tance programs apd 
none prouided for in 
the Metric Conversion 
Act of 1975. However 
about $6.3 million has 
been provided for metric 
education grants. 

Using procurement by 'the 
Federal Government as a 
means to effect conver- 
sion is one of the sub-^ 
jects mentioned in the 
1975 Act that the U.S. 
Metric Board may examine 



The National Weather 
Service has a plan to 
do just this regard- 
less of the current 
national policy. Some 
sports^ notably field 
an^ track and swim- 
ming^ are using the 
metric system becaus'e 
world records are in 
the metric system. 
Under the current na- 
tional policy^ it would 
seem inappropriate to, 
convert weather and 
sports for educational 
jJurposes. 



Lessons learned by' ^ : Status in the' 

other countries ' United States 

(10) Avoid dual labeling Many consumer food prod- 

(in both metric and ucts are dual labeled, 

the previous system) The Metric Board could 

wlVdnever possible^ and. encourage the adoption 

keep the time period o'f this policy by those 

of dual usage to a that decide to volun- 

minimum. tarily convert^ but it 

would be more approp- 
riate under a national 
. ^ program wi'th a firm 

' ; Governmeri^E commitment. 

. . ■ , 

To assist firms and other organizations in the prepar- 
ation, of materials and products used for distribution or 
sale to the public/ Canada e^stablished the capability to 
review proposed material for accuracy of metric terminology 
and permitted the use of their logo on approved material. 
This assures the public that the metric data is accurate. 
It is not intended to serve as an endorsement of the product. 

Consumer or public r^eaction to metrication has been a 
major force in determining whether a conversion to the metric 
system can be successful in; these countries. Exoerience . 
has shown that if conversions of some consumer products 
are not handled , properly^ adverse consumer reaction results. 
Yet,» these countries have also found that when consumers 
view metrication as not being harmful to their interests^ 
conversion becomes a ^non-event . " It- must be kept in mind^ 
however^ that all these' countr ies had a national commitment 
by the Government to convert to the metric system. 

In the United Kingdom^ government officials^ as well as • 
industrial^ retail^ and consumer organizations / wanted to limit 
the use of . a^ dual system to as short a time period, .as pos-X; 
sible. This highlighted, the need for statutory cdit'-^off dates' 
which the 1976 Weights and Measures Act permits. This was to' 
be accomplished by means of government orders which had to.be 
approved by Parliament. Essentially^ this moved the program 
fJTom the voluntary to the mandatory stage. 

Orders have ^)Deen approved by Parliament fixing . dat^s to 
terminate imperial quantities for a number of prepackaged 
foods, including sugar, salt/ tea, cornflakes, biscuits, and 
edible fats. However, orders proposed in 1978 for nonpackaged 
goods, such as loose fruits and vegetables, hardware, textiles, 
and floor coverings, were not approved because of public oppo- 
sition. It has been reported that the government has abandoned 



its mandat^fiiry .conversion program and is reverting to its 
voluntary^conversion program. Thus^ the re'tail sector in the 
United Kingdom is in a very confused state with ^some items 
being sold in metric units and other items remaining in im- 
perial units. At this time we do not know what-effect this ^ 
action will have on the United Kingdom's conversion program^ 
but it is apparent that it will be some time before the retail 
sector is metric. (See ch. 30.) ■ ' ; 

USING BOTH SYSTEWS 




Although there is some use of the metric system, the 
United Sta*tes is a predominantly customary country. We be- 
lieve along with most others^ that the United States or any 
other country cannot effectively operate under a dual system 
of measurement. A dual system — usage about equally divided 
(ranging from 40 to 60 percent) between the two systems-- 
would be inefficient, uneconomical, and confusing to everyone, 
esjoecially the general public. Educators would proljably be 
teaching both systems with somewhat equal emphasis. Laws, . 
regulations, ordinances , and codes would be a confusing tangle 
using both systems. 

0\)^ERALL CONCLUSIONS 

No country with , a combined economy and population any- 
where near the size of the United States has ever converted 
to the metric syste^ If there is a conversion, the specific 
effect it would h^ve*on our economy is undeterminable, but 
the impact on our society would be great. 

There is insufficient evidence to support or refute the * 
belief that conversion to the metric system by the United 
States is inevitable. But a nation or an organization should 
not convert simply because metrication is thought to be in- 
evitable. However, as more people believe in inevitability 
and convert because of this belief, metrication then beco^mes 
inevitable. Before embarking on a full-scale national metric 
program, sufficient justification, supported by evidence, 
must be provided to the American people. 

Most of the cited metrication benefits are goals which 
have always existed and have been achieved to various degrees 
under the customary system. Metrication is being viewed by 
proponents as the opportunity to achieve them (to a greater 
degree). However, actually achieving the benefits is ques- 
tionable , and- their values are generally undeterminable. 

The total cost of metrication is likewise undeterminable, 
in Apite of various estimates that have been. cited in the last 
decade by various organizations and individuals. These 
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^ estimates vary widely and often are not based* on detailed 
analyses of the factors involved. They generally are .low/ qr: 
high depending on the conversion experience of tho:tfe pro- 
viding these figures and their position- on converting-^ or not: 
converting to the Bpetric system. v v ■ . ^ 

However/ based on the limited cost d^ta that/ was.avail^ 
able to us and the input from the various representatives Vf 
from a wide spectrum of organizations throughout the country^ 
the cost w^ill significant — in the billions of dollars. 
It would seem reasonable that if conversion is warranted^, thfe' 
principle of letting the costs lie where they fall slfould. 
be adopted. Very likely. If this principle. could not be gen- 
erally adhered to and substantial Government financial assist- 
ance waS; required/ then conyersit)n would not^ be justified. 

In order to^have the opportunity to achieve improvements 
or benefits/ the conversion must be a hard conversion/ a 
change in product dimensions/ rather than a soft conversion/ 
using metric equivalents. However/ we question the reason- 
ableness of ^changing the sizes of products where no changes 
are needed or justified. 

Because most countries use the metric system of measure- 
ment/ the United States cannot deny the existence of the sys- 



tem or prohibit its use. It should be noted that the extent 
to which each country adopted^ and uses the entire interna- 
tional (SI) metric system is unknown. 

A multitude of factors affect wofld trade/ and the mea- 
surement system usedv is considered tS» be of minor importance. 
A majority (60. percent) of the largest U.S. industrial busi- 
inesses— -the. Fortune 500 — who responded to our questionnaire 
believed conversion would facilitate trade through a common 
measurement language/ but over 80 percent indicated they did 
not expect any significant change in either exports or im- 
ports as a result of conversioji. A majority of the firms 
responding cited factors such as competitive prices/ high 
quality/ superior technology/ and good reputation and 
reliability as being of major significance in promoting ex- 
ports. Engineering standards and the design and manufacture 
of oroducts in either metric or customary units were consid- 
ered to be of major significance in promoting trade by rela- 
tively few of the respondents. Le^s than 5 percent of the 
respondents considered measurement units to'ba a major signi- 
ficance in deterring t^de. 

American firms have been trading for centaur ies "with ' 
countries that (1) use various measurement systems/ (2) 
have different requirements and J^^s that must be complied 
with/ and (3) speak different-iai^a^es. We found no 

■ . . • ■ ' • ■ . ' . ^ ji 
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evidence- to shbw Whether the Nation's trade would be 
I'jLgnifiQantly affected by converting to the metric system 
remaii^ing with the customary system, v 

. A miaVtet) to be considered is whether the demands for: 
i^h^ u'se '0<i.t^e metric system in world trade warrant the ef- 
fort ahd,/expen^e needed to convert our day-tp-day affairs, 
sych^ as highway speed limits, consumer products, and weather 
=r6porting , into metric measures. 

; • Actions by Jfederal agencies, Multinational firms, edu- 
■^cators, and others aided by a general feeling of inevitability 
"and misstatements about metrication throughout the. country tend 
to forge a metric policy for the entire Nation, - A policy to 
convert to the metric system should be made by the representa- 
tives of the people — the Congress, It appears to us that 
under the present policy and the current trend of events, 
the United States will eventually become a predominantly 
metric country. 

Current policy has been, misinterpreted, and within this" 
context attempts have been made to convert to the metric 
system. It would seem that as a minimum, before voluntarily 
deciding to con^^rt^ there should \be 

~a clear understanding of the^policy, 

— knowledge o'f the costs and benefits involved, 

— an assessment of the impact on the sector involved 
and any related sectors, and 

--a determination of the impact on consumers.. 

Any attempts to arbitrarily increase metrication activity 
could seriously 'undermine existing policy and lead to unne- , 
cessary metrication. Due care, therefore, must be exercised 
in carrying out the policy. 

* There is no question that one system should be predomi- 
nant because the existence of a dual system for any length 
of time is impractical, inefficient, uneconomical , and con- 
fusing. It is not too late to make the decision as to which 
. system is* to be predominant. The decision lis not an easy- 
one because valid national conversion costs and the value of 
any benefits are not available. 

Since a decision will affect every American for decades 
. to'comer we believe the decision, which is to continue with 
the current policy or change it, should be made by the repre- 
sentatives of the people — the Congress. 



We believe that this report will provide valuable 
iriformatipn orr, metrication and the issues involved to the 
Congress, the Administration, the U.S. Metric Board, and 
to the American people. ' . 

We are making thg following re'^commendatibns to the U.S. 
Metric Board and the Office of Management and Budget 'to help 
implement the current national policy in accordance with the 
1975 Act and its legislative history. 

RECOMMENDATIONS : '. 

■ ' V ■ . • 

We recommend that the U.S. Metric Board: 

, —Inform tlH American people that conversion is strictly 
voluntary and that our national policy does not favor 
the metric system. over the customary system, or vice 
versa. 



at 
s 

s. 



—Ensure that its policies and actions do not advo- 
^ . cate or discourage the use of one system over the 
other. 

Ensure that if a voluntary metrication proposal 
IS presented to the Board, all affected parties are 
adequai;ely represented in the voluntary decision- 
making' process . V 

—Hold public hearings on those conversion plans th 
/affect.the general public to obtain their comments 
which shoul^ be considered in fihalizing such plan 

—Make provisions to handle questions and complaints 
by the g_eneral public in an expeditious manner. 

■--Adopt a national metric symbol (logo) to be used 
; only on materials that the Board has reviewed for 
-accuracy and completeness and make the public 
aware of this designation. 

—In pla;ining and coordinating conversion activities 
■ of U.S. industries involving the alaoption of in- 
^ternational standards, give consid'^ration to those 
- ^°";:ersion activities that have taken place, such^ . 
as that of the U.S. fastener industry in its attempt 
to achieve (1) adoption of its proposals for interna- 
tional standards and (2) the benefits of standardi- 
zation and rationalization. 

— use the experience gained in the conversion .of the 
wine and distilled spirits industries in reviewing 
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plans for other sectors, especially those involving 
consumer products, 

— Develop avenues through which the States may define 

their roles and coordinate appropriate voluntary con- 
, version activities among other States under the current 
• national policy. 

— Ensure that State education agencies and the 
.vj^.^^Of f ice of Education coordinate the timing of m^f^ic 
conversion in education so t||^ metric instruction 
. in schools will be in phase ^th 'the needs of the 
-•Nation in order that time, effort, and money^ will 
not be expended to develop and teach a -predominantly 
metric program to studente for a still nonmetric 
society. Educators, must be reminded that U.S. 
policy at this time is voKihtary, which includes 
the option not to convert. 

— Consider the information and specific repommendationi 
contained in the chapters of our report in reviewing 
any conversion plans submitted to 'the Bo^rd. 

We recommend that the Director, Office^^of Management and 
Budget, in working with the U.S. Metric Boa^: 

)' 

^.-Clarify for Federal agencies what they are expected 
to do^in regard to planning and coordinating any 
* ■ increased use of the metric system. 

--Ensure that Federal agencies establish policies • 
consistent with the intent of the Metric Conversion 
Act of 1975 and inform the private seci:6r of Fed- 
eral metrication plans wTienever appropriate. 

— Ensure that Federalj a^pencies convert regulations or 

mount other metrication Activities when the initi- ^ 
ative comes ftbm the sectors which will be affe'g^ed — P 
industry, the 3,tates, and the general p4Jiblic. - Fed- v 
eral agencies sibould only in^itiate actibn when they 
can demonstrate that such action- is in the Nation's 
best interest. . ' • • , 

' ' ■ . ■ • ■ 

— Require that Federal agencies inform the pu'Blic of 
the impact of those conversion actions that Effect 
them and hold pub-^lc hearings to obtain their cojnments 
which should be considered in 'any^^flhal determination 
on such actions. I ^ 

Specif ic recommendations pertaining to measurement 
activities regarding fasteners^? transportation, tires. 



^ petroleum^ State governments^ educdtion^ beverages^ consumer 
products^ and weather are discussed in the respective chapters 
of the report. For the mofet part, these recommendations are 
not included in the text of this executive summary but are 
contained in appendix II. - . 

AGENCY COMMENTS AND OUR EVALUATIONS 

■J ' ^ 

In an August 7, 1978, letter commenting on our report, 
(see app. i), the U.S. Metric Boaxd's Ad Hoc Committee 
(Board) established to comment on our report, stated that 
the report contained detailed informatiorr^n the status of ' 
voluntary conversion in many sectors of the economy which 
will; be used by the Boar^, However, the Board was in dis- 
agreement with some aspects the report. It stated that: 

"The Executive Sumirf§ry does not seem ta reflect 
adequately some of the thoughtful analyses con- 
tained in the body , of the Report, and in some 
instances the Summary distorts the objectivity 
of the body of the Report." 

We disagree with this contention and were unsuccessful ' 
m having the Board specifically identify those statements in 
/» the report and the .Executive Summary that support this claim. 1/ 
The Executive Summary is simply a summary of the material ~ 
contained in the body of the report and cannot include all the 
detailed analyses. 

The Board commuted that the data obtained was not eval- 
uated m detail ffij; Its validity,, as acknowledged in the re- 
port. Our stat5€ment regarding the validity of the data refers 
only to the information about other countries, which we 
obtained from various sources, summarized, and sent to the° 
respective Metric Board or Commission of the four countries 
cited in our report with a request for their review and 
■p"~^comments. We did not evaluate these responses for their 

validity because we would have had to do . detailed analyses 
m all four countries. In the United Stateswe were able 
- to deal directly with the responsible individuals involved 
especially m the private sector and did not have to obtain 
information through a Government metric -board or commission. 



1/We received an August 14, .1978, letter from a member 

of the U.S. Metric Board disagreeing with the Ad Hoc Com- 
mittee's comments, particular ly . the above quoted comment 
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The Board stated that the Summary implies that there is 
no national policy now regarding metrication. The Board elites 
the policy set forth in the 1975 Act and continues by stating: 

"In a letter from the White House to the Executive 
Director of the American National Metric Council 
on Dec^ber 31/ 1975^ President Ford stated; 

'l^e Metric Conversion Act of 1975^ H,R, 
8674/ which I signed on December 23, sets 
a national policy of converting to the 
metric system and established a United 
States Metric Board to coordinate efforts 
for voluntary conversion,' f - ' 

' ^ ■ • 

"The Report states that the national policy is not 
generally understood^ but by the very creation' * 
of a , Metric Board the Act has provided a mechanism 
for minimizing any misunderstanding, 

"In passing the Metric Conversion Act of 1975/ Con- 
gress committed its support for voluntary conversion 
-^to a'metric measurement system and created a Board 
to coordinate it. Now that the United States Metric 
||Board has been confirmed/ with proper staffing and 
budgeting/ it will help to provide a clear under- 
standing of what is involved in metric conversion - . 
and what benjsfits the country can hope to realis- 
tically achieve. Representatives of various sectors 
in the economy serve on the Board so that the impact 
of voluntary conversion on each will be fully 
considered," . . . 

The report clearly states that the national policy is not to 
prefer one system over the other but to provide for either 
to be predominant on the basis of the voluntary actions of 
thpse affected . Our review of the legislative history of the 
Metric Conversion Act of 1975 showed that the Congress did not 
commit itself to conversion to the metric system but 'allows 
fori conversion by^the \^oluntary actions of those a|feAted, 
Congressional intent is established by the Congress aiVd not 
by a le€ter from the White House to a metric organization 
incorrectly stating thagt the act set a national policy of 
converting to* the metric system. The quoting of such letters/ 
especially by the Metric Board/ adds to, not minimizes /, the 
misunderstanding of our national policy, 

The Metric Board's responsibility under the act is to 
devise. and carry out a broad program of planning/ coordina- * 
tion, and public education/, consistent with other national 
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policy and interests, with the aim of implementing the policy 
set forth in the act. It is to serve as a focal point for 
voluntary conversions to ^the metric system. The Board is not 
to advocate metrication but is to assist various sectors 
when, and if, they choose to convert ^ ~~ \ 

As pointed put by ^the Board, this report contains inf-or- 
mation that will be used by the Board. We believe this infor- 
mation will be. beneficial and hope that the information on 
• benefits :and costs and advantages and ^disadvantages contained 
m the various chapters shadld be provided to. the public in 
the Board's public information programs. 

With respect to cost, the Board pointed out that: 

"Conversion to metric can be discussed both from 
> the position of advantages and disadvantages, a^s 
treated in the Report. The question of cost, 
however, cannot be easily quantified, because 
the Report fails to point ouf that conversion 
costs are a one time investment, while benefits 
are continuous. It fails to provide adequate 
analysis to support the contention that' 'con- 
version would be enormously expensive.'" 

One of the ascribed disadvantages frequently attcibuted^ 
to metric conversion is that it would be enormously fekpensive. 
This IS one of the generally ascribed disadvantages as\well as 
advantages-mentioned in the report and discussed more fully 
in chapter 3. We found this, was one of the principal arguments 
used m discussing the issue of metrication. For example, 
estimates given in the legislative debate on the Metric Act 
reached up. to $100 billion, 'and the National Federation of 
Independent Businesses advised that the major portion of the 
cost would be passed 'on to the consumer. Costs may be a one- 
time significant investment over a long period of time, but as 
shown m our beverage case study, consumers pay an increased 
cost every time they buy that product. 

With respect to benefits, the results of our review \ 
..showed that few benefits could be directly attributable to 
metrication. There is no assurance that the ascribed advan- 

^^ff (benefits) can be achieved and most, if achievable, 
could be accomplished under the customary system. The Board 
offered no support for benefits to be achieved by converting 
to the metric system. : , «ivcl uxuy 

y .The Board Stated that the status of metric conversion 
in other countries should be updated to reflect current con- 
ditions. This information is current as the informati(Jh was 
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obtained from these countries in 1978.- The only exception 
was the public reaction against conversion in the United 
Kingdom which occurred when many retail areas, such as fruits 
and vegetables/ hardwate^ and flooif coverings and tiles ^ were 
scheduled for conversion very recently. 

i' , V The Board in its comments cited the following general 
b(elief : 

"The fact that the United States is the only 
major nation not convert^ed to the use 'of the 
^ metric system has led leaders in .industry^ labor^ 
government/ and the consumer movement to recog- 
nize that metrication is in the best interests ) 
of the United States in the long run. Their . 
voluntary metric actions are in response to tKis' 
international situation and are not occurring 
because of the so-called 'inevitability syndrome.' 
V V Therefore contrary to what the Summary recommends/ 
no action is considered necessary \o combat the 
so-called 'inevitability syndrome,' nor should - 
this lead us to ignor ing-^ domestic and international 
realities. A clearer definition of this syndrome 
should "be provided to distinguish between the 
United States when interfacing with other nations 
versus factors affecting the United States in 
its internal operations . " 

The fact that many companies are converting because they 
believe conversion is inevitable is Supported by 6ur question- 
naires' and direct contact with knowledgeable industry repre- 
sentatives. As explained in the report/ the inevitability 
syndrome/ coupled with the r ipple, effect / generates an atmos- 
phere of conversion to the metric system which appears to be 
unwarranted . " • - • 

Concerning the statement that lat)or has recognized that 
metrication is in the best interest af the United States ixL, 
the long run, we are not aware of a major international urflBh 
or affiliate of the AFL-CIO . that h^s .made such a statementT^ 

If a company wishes to trade ina country/ it must 
conform to the regulations of that country which may cover 
language/ labels/ sizfeS/ and so on. As officials of the _ 
U.S. Office o^f the Special Representative for Trade informed 
US/ measurement has not been defined afs a trade barrier. 
AlsO/ the use of metric measures could facilitate trade/ 
but it is not a significant factor as reported in the 1971 
NBS study and substantiated by oar work. ' ' 

A majority of large businesses believed conversion 
would facilitate trade because a common measurement language 
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would come into use. Trade is also facilitated where the 
same language is used. But an even larger majority indicated 
they did^ not expect any significant change in either exports 
or imports ah a result of conversion. A majority of the 
firms cited factors, such as competitive prices, high product 
quality, superior technology, and good reputation and relia- 
bility, as being of major significance in promoting exports. 
The. design and manufacture of products and engineering stand- 
ards in eitJ%er metric or customary units were not considered 
to be a sigpificant trade factor. ' 



"The Metric Board recognizes that there is 
concern on the part of some consumers regard- ' 
ing metric conversion. This takes many form's, 
including the use of metric measurements in 
day-to-day living and in the market place with 
such factors as packagfe sizing, and price in 
relation to metric units, ^^fcongbing public 
information and awareness |^Bb:am will have ' 
high priority for Board cbSHKration. As the , ^ 
Report states, the public must be ^adequately 
informed and offered useful education and appro- 
priate responses must be made available for ' 
.consumer concern." . » ■ 



|th respect to consumer concerns, the Board stated 




that: 




-. The United States Metric Board will study the 
relative merits of various alternatives and 
if It deems that any changes in the present i 
Law are necessary it will so recommend to Con- 
gress and the President in its Annual Report. " ■ 




ill assist th^ Congress, the A 
ic Board , and all Amer icans ,an 

t is involved if metric convers 
ates. 
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UNITED STATES METRIC BOARD 
MagaziM Building - Suite 301 , 
1815 North Lynn Strttt 
Ariington, VA 22209 




Augi^t 7, 1978 



Honorable Elmer B. Staats 

Comptrolle;* General of the United States ' — 
General Accounting Office 
Washington) D. C. 20548 . 

Dea^ Mr. Staats: 

The United States Metric Board appreciates the opportunity 
to comment on the extensive General Accounting Office study 
on "Weighing the Alternatives: STiould the -United States Adopt 
the Metric System?" 

The body of the report contains detailed information on the 
•status of voluntary conversion in many sectors of the economy 
and the information will be used by^the- United States Metric 
Boards. While "there are areas of disagreement between the 
United^^tates Metric Board and the GAO Report, there is no 
^desire to be disag||eeable .about it. Nor can the Board be 
unduly corilrerned about its own popularity while it devotes 
its best effoit to this most serious and wprtliy subject. 

The Executive Summary does not seem to reflect adequately 
some of the thoughtful analyses contained in the body of the 
Report, and in some instances the Summary distorts the 
objectivity of the body of the Report. 

It is undetstandable that the scope of the study was limited 
as are cdl studies of this nature. It is. important to note, 
however, that the data obtained was not evaluated in detail 
for its validity, as acknowledged ^ in the body of the Report. 
Also no samples of questionnaires or other measuring devices 
were included in the main Report, and we believe the value 
of the Report would be enhanced if such references were ^ > 
covered. Each section of the Report has .been reviewed in 
depth by member^ of the United States. Metric Board and de- 
tailed comments will be submitted to GAO- oh or before Au- 
gust 21. The following comments ^are directed primarily to 
' the , Executive SummaryV 

^he Summary implies that there is no national policy now 
.regarding metrication. -Yet, as the Report itself points but, 
in quoting from the Metric Conversion Act of 1975: 
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"***the^^poIicy of the ^United States shall be. .\/ ' ^- 
to coordinate; and plan the increasina use of : - 
the mettic system in the United States and . ' ' ..f. / 
to establish a United* /States Metric Board to .:>"^^^ 
coordinate thQ, volunt-ary conversion tov the ^ . 
metric system." . " /-J^ ' 

In a letter from The^^White House to the 'EXeciitive.^ferfector of 
the American NatiQnaT Metric^^uncil on December 31, '1975, 
President Ford stated:. . 



"The Metric CqjppFe.rsion. Act orU975, H.R. M^74/,^ 
which' I signed* on December 23, sets a national 
policy of converting to the metric system' and 
* . * , established a United ^^tates Metric Board to 

coordinate efforts for voluntary, conversion, " 

ThQ Report states £hat the national ppl4cy is not^eneraily . . v 
.undersijood, but by \jthe very creation qf a Metric Board thV \ 
Apt has provided a- mechanism for. minimizing ^ariy misiindersjj^ahdr^'- 

ing.. ^ . • . " ' ■ • ^^\<tp 



In passing the Metric .qpjiye^i^on Act of 1^5'> Congress;;^con^nitl^^S|5^g^^ 
its .iSjLippprt for ^vpliintiiij^. conversion to a predomi^aritl^^inj^titicr^^ 
meas4jffe)nent ariia creified a Board to coc ' " "^^ . v/s^^t/.A- -^^^^ 

that the' United S^tates Metric, Board has befen 
proper staffing^and budgeting, .;Ut^ will he: ^ 

ui\<Jers tancjing pf what ; i s invojlyed ' in ine^ri d^pl^ers^^^^^ » 
;wh|it benef its the country; can- hope to reaj^lsti^lijf ^f^^fY^ 




, Cohvei^sfbn tpi^i^^^^^ can be &iscus's^&*' bpth ?tr^ thj^^)bsrti^ri^^^^^^ 

' of adyan t age s'^^arid 'disadvantage as treated in' the Report I ' 
The question of cost, however , .cannofe'^^be easily quantified, 
becfause the Report fails to pjpint^ '^^^ costs 
are-fa^ one time investment, while ^)^rie.f Its ar&^qont^^ It 
: fails to provide, adequate arialysisi^^to^^uppor^^^ contention 
. / that\" conversion would be enoritiously -^i^pensi^e. " .A part of 

. the JJnited States Metric Board resjpon^ii>ility/ is tp invest iga.te 
fully the costs and benefits^ involved so that any change can 

: be economically and efficiently accomplished*. o' / 

. : [ ■ ' ..v . /■■ ' 

.The Executive Summary -jqoinments pn the stsrtus con- 
version in pther countries. ^ 'This shc«ild\be updated tb'j^eflect ' 

% . current conditions. Of course, a Uniteii States Metric feoard 
mUst reinain current , in all such matters', 

: ■ ■\ " — . ■ •• . / ■ \ i ' 

^ ]./The. Board stated, it inadyertentlyrili^ed the wpfrd "predomi- 
, ^ hantly" ^nd requested that it be deleted. 
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The faqj|i|fchat the United States is the only major nation not 
lertd® to t^ie use qf the metric , System has led leaders 
idustry, labor , government and the consumer movement to 
jnize ^that metrication is in the best interests of ,;;the 
Eed States in the long run. Their vol^untary metric' actions 
are in response to this international situation ^nd are not 
occurririg because of the so-called "inevitability syndrome.";. 
Therefore, contrary to what the Summary recommends, no action 
is consideted necessary to combat the so-called "inevitability ; 
-syhdrome," nor should this lead jas to ignoring domestic and:^ ^ 
international realities. A clearer definil5ion of this syndrpifie^ 
should be provided to distinguish between the United States . 
when interfacing with other' nations' versus factors affecting 
the United States in its internal 6peratioris. ' 

The Metric Board recognizes that th^re is cbncern on the ' 
part of some cbrisumers regarding metric conversion. Th-is 
takes manj^ foridS/ including the use of metric measurements . 
in day-to-day living and in the market plac6 with such , factors' 
as package sizing, and price in relation to metric units. 
An ongoing public information and awareness program will have 
high priority for Board consideration. As the Report;. states , 
the piablic must be adequately informed and offered useful , 
education. anH^ appropriate responses miust be made' available-* ^ ? 
for cortsxomer concern." The Act clearly defines the .respon- W ^ 
sibility of the Board on this matter, and any action to 
contravene this can be interpreted as^ an effort to deprive 
the pub3t.ic of facts concerning the metric, system and its 
application. 



N 



GAO note: Material Has been deleted' because of Changes in 
final report. v 



. The Repor't suggests that^decisions-.which affect so many 
people in 6ur country should be ' made .by ^he representatives 
of the people - the Congress . In passing the Metric ConversioSi 
Act of 1975^ and theVEducation i^end^ of 1974, 

Cpijigr.ess h'as done jiist* that.^ ^ .. . ^ 

:.-v\The United States-Metric. Board will study the relative merits 
•y 'Of various alternatives* and .if it deems that any changes in , 
V the present Law are necessary it will so recommend to Congress 
and the President in dts Annual Report. . . 
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-In considering the Metric Act, the Congress- gave this subject 
-thoughtfulvconsideration and careful analysis before passing 
the Act overwhelmingly. Wisdom reasons that it deserves aC' - 
opportunity to* function in the bes|: interests of all UnitedL 
States citizens. Under such circumstance's the Metric Act 
IS a careful statement of Cong^ssional intent. 

We hippe the above comments will be. heJLpful to you in re- 
vising the Executive Summary. - 



Copy: Dr-. L. F. Polk 

, Dr. M. E. O'Hagan 




-Chairpe] 
Ad Hoc Committee 



\ ■ 
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RECOMMgNDATlONg^ NOT CONTAINED/I 



TEXT OF THE /executive SUMMA 





^ DIX III 



!CO^MMEt|lDATlONS TO THE 



/ . SECRETARy ' OF Vjyw^^ 

Because ^-qf-^^p Depar tment , the importance 

that the voluntary /aspect of .^u^-curreht national po.licy be 
complied with, and Departmental metrication activities itray . 
adversely affect the Nation^ we. recommend the Department^ pf 
Transportation .adopt metrication policies, change regulations 
to metric specifications, or mount metrication activities 
only when the inijtiattve comes from the sectors which> will 
be affected— industry, the* Staters, and the general public^ 
g^In such cases;, the Department should inform the public of 
•the impact of those conversion actions .that effect them and 
• hold public hearings to obtain their comments which should 
be considered in any final determination on such actions. 



CHAPTER 13— RECOMMENDATION TO THE 
SECRETARY OF TRANSPORTATION ] 

' To help ensure, that the measurement terms^^^se^d^^ifqlr . 
mobile tires rare those consumers are most famii^Br-w;jLth, we' 
recommend 'that th^^ National Highv^ay Traffic Sately . Administra- 
tion be- d^^fedted tO' reevaluate the ' requirement Jthat P-metric 
tires. s^ht^MM units'^as the predominant measurements 

on tirer SiSJ^^alls. fn selecfcin^ the^^m^ terms to be 

used, the :^*fety Admi^istr^^^ whether it is 

to consumers' interests to^^c^Snj^rt feire consumer information 'M 
to metric. - ^Uniform reqtiireipe^ be estaiblished for 

all automobile' passienger car ''t|f is^ - , ^^ / 

. CHAPTER 14--RECOMM ENDATI0NS'^^^ ^ ^ ^ ^< ^ . bhr^- ' ^ ' ^ .' 

■ . — . .■. . . • - ^ . ■ , ' 

•Sfcp Gasoline pump computers may, have to^ be chah'ged bec^u^ ^ ^ # 
^of the-increasing unit price per^gallon. Therefore, we recom- 
mend that the U.S. Mel^ric Board advise the petroleum industry 
Of . the^^conversion plans., if any , of'other related/consumdr ; 
products. . The petroleum industry then .can plan for the volume 
unit price change to the quart or liter depending on what 
measur ing,; system other consa^^ products will be sold by. 

.*^e recommend that.the Sectetariesi^Of Commerce and Trans- 
portation repor-t to the Congress whatid^ need to be taken 
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to provide adequate available air service toi insure tire 
"sTf ety^and ~ lon^^^ 

since\the tire industry began introducing, metric tires. 



GHftPTER 24— RECOMMENDATION, TO THE SECRETARY 
OF HEALTH^ EDUCATION/ AND WELFARE * 

- ^ ■ • ... 

Wp recommend that the Office of Education be directed to 
clarify its publications and .other communicati^s regarding 
metric education to show that the U,S, policyMs one of volun- 
tary conversion. It should also encourage schools to time 
their progresrs^ to predominantly metric instruction to conform 
to the conversion trends of industry, govejrnment , , and other - 
sectors in the communities where students will live and work, 

: . ■■ ■ ' ■ IS: . - : . . ■ ■ :" • • -^^^ 

CHAPTER 26— TRECOMMMEtjDATlONS TO THE ^ . /r" 

SECRETARY OF THE TREASURY . 

.In - view of the difficulties .in cohvertin9;;^^|^'Wine in~ 
dustry's records into customary^ units; for thev^^^6se pf de- 
termining Federal tax "liabilities and the likeTihpb'd-fch^^^ 
similar problems will occur in the distilled spir;^V 
we recommend that when appropriate the Secretarx^'j 
the Congress amend the Internal Revenue Code tp^w^f^ 
distilled spirits on the basis of ;netr ic: quant:^^|^ 
' \ : ■ ^ ^ .. • ■ " : ' .' ' ' ■ 

To ease the wine and distiJbled spirits i^ 
cordkeeping burden, ^the SeGret^rjfe^h^jaJ:d revi( 
statistical reporting require4?i«M^ 
ric when appropriate, 

■' The Secretary should al^sO|y 
program /to better inform cpni^ui 
Changes being made to ,wine,s a 





■ic awareness - 
.^**s.%ze- and price 
- "^i t s y 



:lfhe Seer e tar y"^^^^ require the Director ^ Buteau^q^ 

J.cQiiol^ Tobacco. arid| Firearms, to reevaluate the metric- 
cohtainer sizes adopted for distilled Specif ic con- 

•sidfe«tion should be given to replacirt^ and 
lithe 2 00--milli liter sizes for disitillreflt^^rj^s with sizes 
V>*hich Would facilitate price compar isoinffi^Nci^^^ 
licorisiimer needs, ' . « . * / 
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CHAPTER 2 8 — RECOMMENDATION TO 

- THE-SECRETARY -OF-COMMERCE . : . 

Wia recommend that the Secretary instruct the National 
Weather Service to delay -implementing the pjf'^posed plan for 
metrication of weather reporting until there^ is a clear pub 
lie <^eman,d or a firm national decision t'c/^conyert to the 
raetsj^q^^stem. ^ ^ 
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Single copies of. GAO reports are available 
free of charge. Requests (except by Members 
of Congress) for additional quantities should 
be^accompanied by payment of $1.00 per 
copy. ' ^ ^ 

Requests for single copies (without charge) 
should be sent to; 

U.S. General Accounting Office 
Distribution Section, Room 1518 
441 G Street, NW. 
Washington, DC 20548 

Requests for multiple copies should be sent 
A' with checks or money orders to; 

-U .S.. General Accountinl^Off ice 
Distribution ;Section 
P.O. Box 1020 

* Washington, DC 20013 

»\ - *■ ■ . ' ^ ^ ■ 

Checks or money orders should be made 
payable to" the U,^|||peneral Accounting Of- 
fice.. NOTE: Stamps or Superintendent .of 
Documents qoupons will not be accepted. 

PLEASE Dpl^Qf SEND CASH 

■ . . . • 

To expedite filling your order, ^se the re- 
port number and date in the lower right 
corner of the fcptijt,icipver. 



GAO .ceporfs are n6y\f available on micro- 
fiche. If such copies will meet your needs, 
be sure to specify that you want mfcrofiche 
copies. \- ■ , ■■' ^ J ■ ' 
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